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Preface 



During the 1980-81 school year Tennessee Technological University 
conducted under the sponsorship of the National Science Foundation, a year- 
long institute entitled "Man's Energy Needs and Related Environmental 
Problems. The purpose of the program was to provide 30 teachers of grades 
4-t> from Middle Tennessee the opportunity to substantially increase their 
basic science competency and interest in teaching energy /environmental educa- 
tion. In the fall of 1980, participants pursued work in environmental 
pollution and the underlying chemical, physical and biological principles 
controlling the behavior of pollutants in the environment. In the winter of 
1981, emphasis was given to energy sources, needs, utilization and conversion. 
Then in the spring participants studied environmental problems associated with 
surface mining, power generation, energy utilization, and the environmental 
engineering principals used for the control of pollutants. Concurrent with 
the formal study of the cognitive aspects of energy/ environmental materials, 
the participants developed and implemented in their classrooms, with the 
assistance of the project staff, a series of activities for their children. 
The end result of this latter task was the development of this manual entitled 
Ideas and Activities for Energy /Environmental Education: Grades 4-6 . 

This manual is not a total program for energy/environmental education for 
grades 4-6. The volume is, however, a collection of original activities and 
activities drawn from other sources that have been used in the classrooms of 
the institute participants to introduce energy/environmental education as a 
part of other subjects taught in the schools. For example, activities have 
been developed to introduce energy/environmental education in the classroom 
through the study of such areas as art, industrial arts arid social studies. 
The majority of the activities were developed using a wide variety of free mate- 
rials that are available from industry, governmental agencies and other 
organisations. Also, Ideas and Activities for Teaching Energy Conservation : 
Grades 7-12. prepared by the University of Tennessee Environmental Center, 
served as a guide for the development of new ideas. Relatively little expense 
is involved in the implementation of the activities in the schools. Many of 
the activities developed as a part of this project were used in grades above 
and below the target audience. However, it is felt that some use can be made 
of all of the activities in Grades 4-6, i.e., with exceptional children. 

The manual is divided into three major sections. The first consists of 
111 activities for use in the schools. The second section contains an 
annotated bibliography of related documents and guides available through the 
collections of the Educational Resources Information Center, that will be of 
use as resource material for teachers. The third section contains an annotated 
bibliography of free materials. Many of the items contained in this latter 
bibliography were used in constructing the activities contained in this manual. 

The contributors' section includes the names and addresses of the principal 
individuals who worked on this project. A special word of thanks should go to 
several individuals for their selected contributions to this project. These 
individuals include the following: Dr. John Colossi of the Tennessee Energy 
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Authority, Nashville, Tennessee, suggested the original idea for the development 
of this manual. Mrs. Terry Huffman, Secretary, Office of the Associate Dean, 
College of Education, Tennessee Technological University, served as the 
principal secretary for the Institute, typed much of the material contained 
in this manual, and compiled the annotated bibliography of free materials 
(Section III). Mrs. Pamela Ownbey, Graduate Teaching Assistant, College of 
Education, Tennessee Technological University, assisted with the editing of 
this manual, typing of selected sections, contributed several original activities 
to the project, and compiled the annotated bibliography of ERIC materials 
(Section II). Mrs. Glenda Quails, Analyst, Office of the Associate Dean, 
College of Education, Tennessee Technological University, was responsible for 
the design of the cover of this manual. Mrs. Sharon Heard, Secretary, Office 
of the Associate Dean, College of Education, Tennessee Technological University, 
assisted with some of the secretarial duties associated with the development of 
this manual. A special word of thanks is extended to those organizations that 
supplied free materials for use by the participants and staff of t'~r institute, 
and to the staff of the Learning Resources Center of the College c- Education, 
Tennessee Technological University, for the printing of this manual. 

Comments about this manual are invited. 



Jerry B. Ayers 

Associate Dean 

College of Education 

Tennessee Technological University 

Cookeville, Tennessee 38501 
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Introduction 



This manual is divided into three sections. The first section consists 
of a series of activities that have been successfully used by classroom 
teachers to introduce energy and environmental education in grades 4-6. The 
second contains an annotated bibliography of sources of materials available 
through the Educational Resources Information Centers that are related to 
energy and environmental education. The third section consists of an annotated 
bibliography of free materials that can be used by teachers in the classroom. 

The activities that follow were developed and field tested by classroom 
teachers for classroom teachers in grades 4, 5 and 6. However, some activities 
were developed and used in the lower grades and at the junior high level. It 
is felt that all of the activities can be used with students in the target 
audience. More advanced students can achieve the objectives of the activities 
originally designed for use at the junior high level, and students with 
learning difficulties can easily achieve the objectives of the activities 
designed for use in the lower grades. 

The activities in this manual were not designed to be used as a total 
unit of study in energy and environmental education. Rather it was felt by 
the developers that energy/environmental education should be introduced into 
the curriculum as a part of other subject areas. Therefore, the activities 
have been developed for use in conjunction with subjects found in the regular 
school curriculum. The activities have been divided into areas including: 
art, health, physical education and safety, language arts, mathematics, music, 
science, social studies, energy fair, and assessment. The last two areas 
consist of an activity centered around conducting an energy/environmental fair 
and the assessment of students 1 attitudes toward energy /environmental education. 
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Objective: Students will illustrate their energy awareness by creating 
bulletin boards, energy cartoons, and energy murals. 

Procedure: 

1. Have students create bulletin board displays of pictures, articles 
and clippings from current magazines and newspapers which depict the 
energy situation. Arrange to show these in school, public buildings 
and retail stores. These make impressive displays at energy fairs. 

2. Have students draw cartoons on the energy shortage for display during 
energy fairs. 

3. Have students make a mural which describes the uses of fuel from wood 
to nuclear fuel as man's technology advanced. Include wood, peat, 
lignite, coal, oil, natural gas, nuclear fission and nuclear fusion. 
(The project could involve several students, with some conducting 
research and others doing the artwork.) Energy murals are good lead- 
up activities to an energy fair. 



Resources : 

1. American Gas Association, 1515 Wilson Boulevard, Arlington, VA 22209. 

2. American Nuclear Society, 244 E. Ogden Avenue, Hinsdale, IL 60521. 

3. American Petroleum Institute, 1801 K Street, NW, Washington, DC 20006. 

4. National Coal Association, 1130 Seventeenth Street, NW, Washington, DC 
20036 . 



Objective: To give students an opportunity to prepare a slide- tape 
presentation on energy. 



Procedure : 

Have students develop a slide - tape program that could be used to teach 
others about energy. 

1. Divide the students into groups. 

2. Decide on a topic and the jobs to be done. 

3. Assign jobs. 

4. Write the program. 

5. Make a list of the pictures to be taken. 

6. Take pictures. Allow plenty of time for developing. 

7. Arrange pictures in order to match program. 

8. Make a tape to go with the slides. 

9. Present it to P.T.O., other classes, etc. 

Resources : 

1. Center for Energy Information, 340 East 51st Street, New York, NY 10022. 

2. Energy and Man's Environment, 224 SW Hamilton Suite 301, Portland, OR 
97201. 

3. National Energy Resources Organization, 821 15th Street, NW, Suite 636, 
Washington, DC 20005. 

4. Tennessee Energy Authority, 709 Capitol Boulevard Building, Nashville, 
TO 37219. 

5. Trohanis, Pascal L. "Present Audible Multi- imagery W% Environmental 
Ecological Education," National Science Teachers Association, 1742 
Connecticut Avenue, NW, Washington, DC 20009. 



Objective: Students will illustrate an understanding of the need to 

make the best possible use of our natural resources and come 
to feex the need for control of agencies and people which do 
not take precautionary measures to care for environments of 
the future. 



Procedure: 



1. 



Talk about things that are used for a short time, then discarded. 
Have students redesign them so they may be reused. Example: No return 
bottles, cans, paper plates. Have students make a list of things seen 
on the way to school that fit this category. 

Design and make your own tote box thcr mus, lc.*t all of the school 
year. These could be graded at the? end of the year. 



Resources : 

1. Center for Environmental Education, 1621 Connecticut Avenue, NW, 
Washington, DC 20009. 

2. Tennessee Environmental Council (TEC), P. 0. Box 1422, Nashville, TN 
37202 . 



3. University of Tennessee Environmental Center, South Stadium Rail, 
Knoxville, TN 37916. 



4. 



Wright, M. F. , "Increased Awareness of Our Environment," Schoo l Arts, 
pp. 36-37, March 1972. 



Objective: To investigate ways to save energy by recycling garbage. 



Procedure : 

Ask students to bring from home yesterday's garbage. 

Listed below are several activities and art ideas that can be done with 
garbage. Your activities will deper< upon your resources (garbage). 

1. Put aside and clean and dry all bon^s. Tiy .o reconstruct the animal 
using glue. 

2. Mosaics and collages can be made from chips of egg shells, dried coffee 
grounds, or dried fruit peelings. 

3. Egg cartons can be used for making caterpillars, trains, flowers, or 
anything else within the imagination cc the group. 

4. Milk carton creations - pencil holders, c atton box, litter box for 
the car, box to hold jewelry, recipes, photographs. 

5. Plant hangers. 

6. Children's toys. 

7. Bird feeders. 



Resources : 

1. Erdahl, Berlyn J. Cyclopedic Treasury of Arts and Crafts Activities 
Using Scrap Materials. West Nyack, New York: Parker Publishing Company, 
Inc., 1977. 

2. Lund, Cherie, and Chanelle Wolfe. Exploration with Garbage . Project 
ECO- logy. Highline Public Schools, Seattle, WA. Title III, ESEA. 
ERIC Document No. ED 132 008. 

3. National Center for Resource Recovery (NCRR) , 1211 Connecticut Avenue, 
NW, Washington, DC 20036. 

A. Roukes, Nicoles. Classroom Craft Manual . Belmont, CA, Fearon Publisher, 
Inc. , MCMLX. 




AIM 



Objective: To collect natural materials and create a "recycled art" project. 
Procedure : 

Discuss the extending of material use by creating a new or different product 
from used or old m,ter,al. m.s is considered a form of reckling 

Examples of recycling materials are: 

1. Dry, press and mount flowers along with wood, straw and stone. 

2. Large flat stones may be decorated with ecological signs or polished 
and combined into "stone sculptures." 

3. Hold a sculpture session using wet sand, snow, or mud. 

4. Create "original" animals from pine cones, nuts, berries, dried weeds, 
etc. 

Resources : 

1. Erdahl, Berlyn J. Cyclopedic Treasury of Arts a nd Crafts A ctiviti es 
Using Scrap Materials. West Nyack, New York: ParKer rublishing Company, 
Inc., 1977. 

2. Kohuth, Barbara J. and Boyd T. Marsh. An Educational Guide to Planning 
an Improved Human E nvironment . Hudson, OH, Inner Circle Press, Inc., 
1974. ERIC Document No. ED 141 081. 

3. Roukes, Nicholes. Classroom Craft Manual . Belmont, CA, Fearon Publisher. 
Inc. , MCMLX. 

4. University of Tennessee Recycling Project, 2300 Volunteer Boulevard, 
Knoxville, TN 37916. 
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Objective : To provide an opportunity for students to understand that wood 
is a source of energy. 

Procedure : 

In this lesson you will need to stress the importance of preserving our 
forests, but also to use wood in our homes and businesses to produce heat 
or energy. 

1. Make and discuss a list of things in our environment that uses or is 
made of wood. 

2. Discuss with them hov: we use wood to heat our homes. Talk about how 

we may destroy a renewable resource by overusing it and not replenishing 
it. 

3. Remember to dit; uss the importance of constant conservation. Then 
discuss how our i-.trusions in the forest can destroy forest lives. 

4. Then have the children cut out pictures from old magazines or books 
and make nice collages about our renewable resource wood. 

5. Display them in the room or hall. 
Resources : 

1. Aprf.' j; ire, U.S. Department of (DSDA) , Washington, DC 20250. 

2. .ii;v.i:r: Paper Institute, Inc., Paper Stock Conservation Committee, 
^60 IV-iison Avenue, New York, NY 10016. 

3. American Forestry Association, 1319 I 8th Street, NW, Washington, DC 20006. 

4. Soil Conservation Society of America, 7515 NE Ankeny Road, Ankeny IA 
50021. 



WIND AS A SOURCE OF ENERGY 



ART 



Ob j ect . JLve: To provide an o^.-t unity to understand that wind is one of 
sources of energy t . can use. 



Pr ocedure : 

The materials needed for this activity are: pencils, straight pins (one for 
each child), and a pinwheel pattern. 

1. Give each child a ditto copy of the pinwheel pattern. Have them color 
it and cut it out. Fasten ic with the straight pin and put through the 
top of the eraser. 

2. Experiment with the pinwheel. Ask several questions like: does your 
pinwheel m.^ve if you don't blow on it? Then instruct them to blow 
easy. Does it move slow or fast? Have the.a blow harder.: does it 
move slow or fast? 

3. Take the pinwheels outside and test them with the wind outside. Then 
ask them if it moves slow or fast now. 

4. What can we summarize about our pinwheels? What makes the pinwheels 
move? (wind) 



Resources : 

1. Forte, Imogene, Mary Ann P angle, and Robbie Tupa. Pumpkin, Pinwheels 
and Pepp».'iin int Packages - Teacher Edition. Nashville, TN Incentive 
Publications, 1974. 

2. Wind Energy: Science Activities In Energy , U.S. Department of Energy, 
Technical Information Center, P. 0. Box 62, Oak Ridge, TN 37830. 

3. Wind Energy Society of America, 1700 E. Walnut Street, Pasadena, CA 
91106. 
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Activity 8 

SUN AS A SOURCE OF ENERGY 



ART 



Objective : To provide students with an opportunity to identify the sun as 
a source of energy. 



P rocedure ; 

This activity will bring ab«uit ihe idea of using the sun more in our lives. 
It is something that is there for the taking. 

1. Do an experiment wit i . i c.e rube in the sun. Ask the children what 
is making the ire • ub« me'', (sun) 

2. Discuss that the sun gLve« off heat. TaJk about the difference in 
temperature when the sun is or is not shining. 

3. Talk about the difference in being righc in the sun or in the shade. 
Discuss what the sun does to the snow. 

4. Then give the children an opportunity to draw and color pictures 
representing ti.e sun as a source of heat. 

5. Display the pictures in the room or hall. 



Resources : 

1. Environment Center, The University of Tennessee, South Stadium Hall, 
Knoxville, TN 37916. 

2. Solar Energy: Science Activities in En ergy, U.S. Department of Energy, 
Technical Information Center, P. 0. Box 62, Oak Ridge, TN 37830. 

3. Solar Energy Society of America, P. 0. Box 4264, Torrance, CA 90510. 



COLOR AND HEAT ABSORPTION 



ART 



Ob j ective : Students will understand that the color of a roof can affect 
the amount of heat a house absorbs. 



Procedure : 

1. Collect materials including: 3 empty milk cartons (the size the 
students have in the lunch room), white, black and red paint, 
and 3 thermometers. 

2. Teacher will ask students about the color of their roofs. Discussion 
will be held if students think that color makes a difference in the 
temperature of their homes, especially if the proper amount of insula- 
tion is lacking. 

3. Paint the milk cartons a different color. One white, one black, and 
the other red. u 

4. Place a hole in the side of each carton where the thermometer can be 
read without taking it from the carton. 

5. Place the cartons in the sun. (Aluminum foil may be placed underneath 
to help the experiment go faster.) 

6. Check the thermometers every five minutes. Record the results. (Be 
sure to check the thermometers before the experiment to check for 
variables in each thermometer. Another good idea would be to have a 
thermometer placed out with the cartons to serve as a control.) 

7. Discuss with the students the results obtained. Discuss how this 
might help homeowners decide the color of their roofs in relation to 
energy conservation. Be sure they take into consideration the environ- 
ment and climate and how that might affect the roof color. 

8. Have the students design a house for birds, dogs, or other animal and 
choose the colors best suited for that animal's comfort during the 
period it will be used. 

Resources : 

1. Beeler, Nelson F. , and Franklin M. Branl6y. Experiments with Light , 
Thomas J. Crowell Co., 1964. 

2. Campbell, Anne. Let's Find Out About Color , Franklin Watts, Inc., 1966. 



3. Paschel, Herbert P. The First Book of Color , Franklin Watts, Inc., 1959. 



HEAT AND COLOR 



ART 



Objective ; To understand the effects of heat and color. 



Procedure ; 

1. Collect necessary materials including construction paper (one sheet 
of each color - red, blue, yellow, white and black). Others may be 
used also, but be sure to include these. 

2. Explain to ' <idents that heat is reflected by some colors and absorbed 
by others. ne way to measure the amount of heat that a color absorbs 
is this simp~«j experiment. 

3* Take the construction paper and fold into a box by turning up the sides 
and stapling the corners. Place a thermometer in the bottom of the 
box. Place clear plastic wrap over the box. 

4. Now place the box out ia the sun. 

5. Mote the temperature changes every five minutes. Note the differences, 
Which colors were n &2er? Warmer? 

6. After the observation, discuss with the students why they think they 
got the results that they got. What conclusions can they draw about 
colors? 

7. Draw a diagram on the board showing, how white reflects color, black 
absorbs all colors £nd when the eye see* colored pbject;s, that object 
is actually absorbing that color and reflecting all other colors. 

8. Explain that because of the differences in color, temperances can 
differ among similar objects. (A special note should <be taken here. 
Be sure you take the temperatures down of each thermometer before the 
experiment begins to check for variations among the thermometers 
themselves.) 

9* Discuss how the color of clothes can help you stay warm in the cold 
months and cool in the warm months. Discuss how the color, pj; yoi>r 
house may have an effect on your energy savings in some areas of the 
country. i 

Resources ! 

1. Better Heating-Cooling Council, 35 Russo Place, Berkeley Heights, NJ 
07922. ■ , r 

2. "Hotion, Hatter and Energy." Han and Science Library , Vol. IV, Bell and 

Howell, 1969. 

3. Soutin, Harry. Light Experiments for Home. Workshop and School Laboratory , 
W.W. Norton and Co., Inc., 1963. m 



AN ADEQUATE SUPPLY OF CLEAN AIR IS ESSENTIAL BECAUSE 
MOST ORGANISMS DEPEND ON OXYGEN, THROUGH RESPIRATION TO 
RELEASE THE ENERGY IN THEIR FOOD. 

AivJL 



Objective: Students will become more aware of the cause of air pollution. 
Procedure : 

1. After the students have visited a factory site, have them construct 
a factory, a bus, a car, etc., usinp boxes, cardboard, etc. Dry ice 
could be used to create smoke thus r-producing the causes of pollution. 

2. Take the class to a busy intersection and have them observe. Draw 
the effect that many cars have on the clean air. 

Resources : 

1. Air Pollution Control Association, 4400 Fifth Avenue, Pittsburc. PA 
15213. 

2. Beck, A. W. "S.I.T.E. - A Suggested Answer to the Problem of Pollution 
in Art Teacher Development," School Arts , 71: 36-37, September 1972. 

3. "Conserving Our Waters and Cleaning the Air" (teacher's guide and 
flttdfuit manual), American Petroleum Institute. 

4. Cosby, Bill. "Why is There Air," (audio-visual). 

5. Hills, I. "Box Sculpture," Arts and Activities , p. 42, May 1970. 



Activity 12 

HOW MUCH ENERGY DOES FOOD HAVh; 
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HEALTH 



Objectiv e; To examine the caloric value _d the heat produced by the 
various food groups. 

Proc edure ; 

1. Have students ccllect samples of the different food groups. 

TJsing a tin c*i% thermometer, coathanger (wire) , masking tape, aluminum 
.oil, birthday candle and postage scale, measure the amount of heat 
produced bv burning the food samples. 

3* Prepare a chart or graph to Illustrate the food source that produces 
the m?8t potential energy for your body, 

Ke sour ces; 

Cheniical JEnar;^ S^ence_J^ctiv±tl^B in Energy. U.S. Department of 
Energy Technical Information Center, P. 0. Box 62, Oak Ridge, TN 37830. 

2. Hendricks, William. Gro wth - A Handbook of Classroom Ideas to Motivate 
t he Teachi ng of Elementary Health. The Sp J .ce Series , Stevensville, MI, 
Educational Services, Inc. , 1973. 

3. Tennessee Department cf Public Health, 344 Cordell Hull Building, 
Nashville, TN 37219. 
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Activity 13 

WHAT'S YOUR HORSEPOWER? 



PHYSICAL EDUCATION 



Objective: To help students evaluate their power in ft-lbs/sec and changes 
that occur with regular exercise programs. 

Procedure : 

1. Have students participate in timed activities such as stair climbing 
to measure their horsepower. 

2. They will then chart or graph the initial data and then chart weekly 
as stair climbing is introduced into the daily exercise program. 

(a) Compute the work done by a housewife who weighs 140 lbs. ii. 
carrying a basket of wet clothes weighing 25 lbs. from the 
basement up the stairs to the ground level, which is 8 ft. 
higher than the basement floor. 

(b) If the time required to do this is 6 seconds, compute the 
power in horsepower. 

Solution: 

(a) W « f d - (25 + 140) lb x 3 ft 

- 165 lb x 8 ft - 1320 ft/lbs 

(b ) P .» . 1320 ft- lbs . 22Q ft . lbs/sec 

t 6 sec 

220 . , . 

750 hp " ' * hp 



Resources : 

1. Roy, Mary M. Action: A Handbook of Classroom Ideas to Motivate the 
Teaching of Elementary Physical Education . Stevensville, MI 49127 
Educational Services, Inc., 1967. 
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Activity 14 

SAVE ENERGY - RIDE A BICYCLE! SAFETY EDUCATION 



Objective: To examine bicycles as energy savers and review safety precautions 
while riding. 



Procedure ; 

1. Discuss with students the fact that bicycling is a very energy 
efficient means of transportation. It requires about one-half as 
much energy as walking. 

2. Discuss and question such topics as: 

(a) Bicyle operation. 

(b) Safety in "bicycle games. 11 

(c) Appropriate bicycle. 

(d) Proper maintenance of bicycle. 

(e) Uses of bicycles: ex. short trips, errands, paper route. 

(f) Directions of safest routes to and from school. 

(g) Develop checklist of illegal and/or dangerous practices 

of bicyclists. 

(h) Develop test to show energy expenditure of walking vs. bicycling. 
Resources : 

1. American Association of State Highway and Transportation Officials, 
341 National Press Building, Washington, DC 20004 

2. The Bicycle Institute of America, Inc., 122 East 42nd Street, New York, 
NY 10017- 

3. The Bicycle Manufacturers Association, 1101 15th Street, NW, Washington 
DC 20005 

4. Consumer Information, Public Documents Center, Pueblo, CO 81009 

5. Energy in the Classroom, Activity Guide for K-3 . Virginia Energy 
Office, 823 East Main Street, Richmond, VA 23219, 1975. 

6. Mroz, Joseph, Safety^ in Everyday Living . Dubuque, IA, William C. Brown 
Publishers, 1978. 

7. Safety, Tennessee Department of, And ackson State Office Building, 
Nashville, TN 37219 
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Activit i5 

HOW FAST DO THINGS BURN? SAFETY EDUCATION 



Objective: To examine the speef with which various materials burn and 
safety procedures during a fire. 



Procedure : 

1. Discuss. the general composition of various everyday materials and 
demonstrate the rate of combustion of each. 

2. Discuss and question topics such as: 



(a) 


Home building materials 


(b) 


Clothing 


(c) 


Smoke inhalation 


(d) 


Anatomy and spread of a fire 


(e) 


Early fire warnings 


(f) 


Planning an escape route 


(g) 


Practicing an escape route 


(h) 


Fighting the fire 


(i) 


Preventing home fires 


(j) 


Measure the ensrgy production of the different 




materials burned 



Resources : 

1. Forte, Imogene, Mary Ann P angle, and Robbie Tupa. Pumpkin, Pinwheels , 
and Peppermint Packages - Teacher Edition , Nashville, TN, Incentive 
Publications, 1974. 

2. Mroz, Joseph. Safety in Everyday Living , Dubuque, LA 52001, William 
C. Brown Publishers, 1978. 

3. The National Fire Protection Association, 470 Atlantic Avenue, Boston, 
MA 02210. 

4. National Safety Council, 44 North 'Michigan Avenue, Chicago, IL 60602 

5. National Smoke, Fire and Bum Institute, 53 State Street, Suite 833, 
Boston, MA 02109 

6. U.S. Consumer Product Safety Commission, 5401 Westbard Avenue, 
Washington, DC 20207 





3, 

25 



JLk 27 



Activity 16 

PASSIVE SOLAR HEATING INDUSTRIAL ARTS 



Objective: To help students design a house with passive solar heating 
characteristics. 



Procedure : 

1. Have students design a house with passive solar heating characteristics. 

2. Blueprints for the house must be of quality to enable the construction 
of a model to determine effectiveness of design. 

3. Temperature differentiation can also be determined if model is large 
enough and appropriately constructed. 



Resource: 



1 . Industrial Arts Manual to the Construction of Miniaturized Alternative 
Energy Source Equipment . Energy Management Center, P. 0. Box 190, Port 
Richey, FL 33568. (Price: $12.00) 

2. Passive Solar Heat for New Home Construction . National Center for 
Appropriate Technology, P. 0. Box 3838, Butte, MT 59701. 

3. Passive Solar Heating . U.S. Department of Energy Office of Conservation 
and Solar Applications - Systems Developmei.*: Branch, Passive Solar 
Systems Development Program, 1980, GPO: 0-312-766, Government Printing 
Office, Washington, DC 20402. 

4. Solar Bibliography . National Center for Appropriate Technology, P. 0. 
Box 3838, Butte, MT 59701 (50c). 

5. Solar Energy Society of America, P. 0. Box 4264, Torrance, CA 90510. 
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Activity 17 

DO WINDOWS MAKE A DIFFERENCE? INDUSTRIAL ARTS 



Objective : To show students the importance of the location of windows and 
the usage of insulation. 

Procedure : 

1. Collect the following materials: two cardboard boxes ^ ,ame size), 
white paint or white paper, two thermometers, plastic wrap, knife, 
masking tape, insulating materials. 

2. Cut a large hole in one side of both boxes- Cover the holes with 
plastic wrap and tape the wrap tightly over the hol«.s. Paint both 
boxes white, or cover them both with white paper. 

3. Place a thermometer in each box. Record the temperature in each 
box and put them in the sun, one facing the sun, and one facing away 
from the sun. 

4. Record the temperatures after ten, twenty, thirty minutes. Record the 
information on a chart. Then you could try the same thing only 
insulate both boxes. Try different insulating materials. 



Resources : 

1. American Institute of Architects, 1735 New York Avenue, NW, Washington, 
DC 20006. 

2. American Society for Testing and Materials, 1916 Race Street, Phila- 
delphia, PA 19102. 

3. Conservation Science Activities in Energy . U.S. Department of Energy, 
Technical Information Center, P. 0. Box 62, Oak Ridge, TN 37830. 

4. Solar Energy; Science Activities in Energy, U.S. Department of Energy, 
Technical Information Center, P. 0. Box 62, Oak Ridge, TN 37830. 
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Activity 18 
WIND POWER 



INDUSTRIAL ARTS 



Qbje 



ctive: To help students design a wind powered device to operate a small 
electric motor and construct a model to test design. 



Procedure : 

1. Have students design a windmill with capabilities of powering a small 
electric motor. 

2. Blueprints for the device must be of a quality to enable construction 
of the model to determine effectiveness. 

3. Construct and test the model. 



Resources : 

1- Industrial Arts Manual to the Construction of Miniaturized Alternative 
Energy Source Equipment . Energy Management Center, P. 0. Box 190, 
Port Richey, FL 33568 ($12.00). 

2. Wind Bibliography . National Center for Appropriate Technology. P. 0. 
Box 3838, Butte, MT 59701 (30<?). 

3. Wind Energy; Science Activities in Energy . U.S. Department of Energy, 
Technical Information Center, P. 0. Box 62, Oak Ridge, TN 37830. 

4. Wind Energy Society of America, 1700 E. Walnut Street, Pasadena, CA 
91106. 
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Activity 19 
MAKING A WINH VANE 



INDUSTRIAL ARTS 



Objective : To help students understand the direction and velocity of the 
wind. 



Procedure : 

1. Collect the following materials: feather, straw, pin, pencil, glue, 
scrap- wood, glass bead, tin can, tin shears. 

2. Put a drop of glue in the shaft of the feather. *tick the feather 
shaft into a soda straw. Balance the straw with the feather on a 
ruler edgeo 

3. Stick a pin through the straw at the point where it balances. Push 
the pin into the pencil eraser. Blow on the feather to make sure the 
wind vane turns easily. 

4. Take the wind vane outdoors away from any building. Hold the pencil 
away from your body and find which way the wind vane points. What 
do we use to tell the direction? This wind vane is too delicate to 
leave outdoors permanently. 

Make a permanent wind vane for school: 

5. Make the cross piece from a piece of wood about 20 inches long. Saw 
grooves in each end for the tail and rudder of the wind vane. 

6. Use the tin shears to cut two pieces of metal from the tin can. Make 
sure the tail of the wind vane is larger than the arrow. Slide the 
pieces of metal into the gooves in each end of the cross-piece and 

.fasten each end of the cross-piece and fasten each with a small nail. 

7. Find the balancing point of the cross-piece and drill- a small hole at 
that spot. Put a smaller nail through the hole in the crosfc-piece and 
fasten to a long stick. Be sure to place a glass bead between the 
cross-piece and the upright stick. The bead helps the wind vane to 
turn easily. 

8. Place the completed wind vane in an open area where everyone can see it 



resources : 

!• Wind Energy: Science Activities in Energy . U.S. Department of Energy 
Technical. Information Cent?" 0. Box 62, Oak Ridge, TN 37830. 

2. Wind Energy Society 1700 East Walnut Street, Pasadena, CA 

91106. 
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Activity 20 

A MODEL SOLAR HOT WATER HEATER 



INDUSTRIAL ARTS 



Objective: To understand how solar hot water heaters operate. 
Procedure: 



This experiment demonstrates a direct method of capturing solar energy. 
These methods transform sunlight itself into useable forms of energy. 

1. The heart of a solar hot water heater is a device called a collector. 
It collects, or captures, solar energy and uses that energy to heat 
water. The collector must be aimed toward the south so that it 
collects the maximum possible amount of sunlight during the day. 

2. To build a model solar collector, you start by covering the inside 
of a box with black paint, paper cloth, or other dark material. 

3. Then loop the tubing back and forth inside the box. Arrange for both 
ends of the tubing to be sticking out of the sides of the box a 
couple of feet. 

4. Next, place the glass cover on the box and secure it with tape. 
We're now ready for the test. 

5. Wait for a sunny day and find an open area. Place the collector on a 
stand with a pan or bucket of water next to the collector. Put one 
of the tubing ends into the water. Suck gently on the other end to 
establish a siphon action. Once water starts to flow through the 
tubing, pinch the tubing partially with the clothespin to limit the 
flow of water to a small trickle. 

6. Notice that after a while, the water trickling from the tubing will be 
warmer than the water siphoning into the collector. Solar energy 
absorbed by the tubing is transferred to the water, thereby heating the 
water. How warm the water gets will depend mostly on the time of year, 
how clear the sky is, and how slowly the water flows through the collector. 

Regourceg ; 

1' Alternative Energy Sources « Thomas Alva Edison Foundation, Cambridge 

Office Plaza, Suite 143, 18280 West Ten Mile Road, Southfield, MI 48075. 

2. Center for Energy Information, 340 East 51st Street, New York, NY 10022. 

3. Solar Energy Industries Association, 1001 Connecticut Avenue, NW, 
Suite 632, Washington, DC 20036. 

4. Solar Energy Society of America, P. 0. Box 4264, Torrance, CA 90510. 



ERLC 



36 



32 



Activity 21 

A SOLAR DISTILLER INDUSTRIAL ARTS 



Objective : To help understand the application of solar energy to a 
practical problem. 



Procedure : 

This experiment which is simple in design illustrates that every student 
can have his own solar still. The processes of evaporation and condensation 
are implied. 




While the experiments are working a discussion of solar energy can be held. 



Resources : 

1. Solar Energy: Science Activities in Energy * U.S. Department of Energy 

Technical Information Center, P. 0. Box 62, Oak Ridge, TN 37830, 
March 1980. 
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Activity 22 

THE SOLAR ENERGY SITUATION 



INDUSTRIAL ARTS 



Objective: To help students develop an understanding of the construction 
and function of a solar cooker. 

Procedure : 

Have students review and discuss several solar cooker designs. 
Questions and discussions should include: 

1. What is the purpose of each design? 

2. What are the material costs of each design? 

3. What design is easier to build? 

4. What are the advantages of each cooker? 

5. What are the disadvantages of each cooker? 

Students should construct and test the solar cookers. They should also 
determine the efficiencies of the different models. 

Resources : 

1. Solar Energy Industries Association, 1001 Connecticut Avenue, NW, 
Suite 632, Washington, DC 20036. 

2 * Solar En ergy: Science Activities in Energy . U.S. Department of Energy, 
Technical Information Center, P. 0. Box 62, Oak Ridge, TN 37830. 

3 * Solar Energy II: Science Activities in Energy . U.S. Department of Energy, 
Technical Information Center, P. 0. Box 62, Oak Ridge, TN 37830. 

4. Solar Energy Society of America, P. 0. Box 4264, Torrance CA' 90510. 

5. University of Tennessee Environment Center, South Stadium Hall, 
Knoxville, TN 27016. 
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Activity 23 

CONSERVE NOW FOR THE FUTURE LANGUAGE ARTS 



Objective: To help students realize how conservation could be part of their 
everyday habits. 



Procedure : 

1. Each student will made a list of twenty things they use every day 
that takes electricity to work. 

2. After their list is complete, they are told that half cf all the oil 
supply mysteriously disappeared. Therefore, they will h*:ve tc . it 
back their electrical use by 50%. They are now to take their list and 
mark through ten items that they can live without. The students will 
now write a paragraph on how they can do without these items. 

3. Now the students are to choose the 3 most important things on their 
list. Through group discussions, talk about how we can really 
conserve on energy in our everyday use of electricity. 

Questions for thought: 

1. Can you do without some of the things you use everyday? 

2. If every student in the class saved on energy use for one item* would 
it help? 

3. How about if every student in the U.S. conserved on one item each day, 
would it help? 



Resources : 

1. Concern, Inc., 2233 Wisconsin Avenue, Washington, DC 20007. 

2. Environment .Center, South Stadium Hall, The University of Tennessee, 
Knoxville, TN 37916. 

3. General Electric Company, P. 0. Box 500, New Concord, OH 43762. 

4. International Business Machines Corporation, Armonk, NY 10504. 

5. Tennessee Energy Authority, 709 Capital Boulevard Building, Nashville, 
TN 37219. 

6. Tennessee Valley Authority, 400 Comr^rce Avenue, Knoxville, TN 37902. 
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Activity 24 
ENERGY WORDS 



LANGUAGE ARTS 



Objective : To help students become familiar with vocabulary related to 
energy. 

P rocedure : 

Give students a list of vocabularly words related to energy. Have them 
study the list for an energy spelling bee. 

Some suggested words are: 



1. 


fossil 


11. 


energy 


2. 


fuels 


12. 


geo thermal 


3. 


gasoline 


13. 


calorie 


U. 


hydroelectric 


14. 


conservation 


5. 


kilowatt 


15. 


coal 


6. 


oil 


16. 


solar 


7. 


fission 


17. 


tidal 


8. 


fusion 


18. 


atom 


9. 


wind 


19. 


uranium 


10. 


work 


20. 


fuse 



Resources : 

1. Center for Energy Information, 340 East 51st Street, New York, NY 10022. 

2. Center for Environmental Education, 1621 Connecticut Avenue, NW, 
Washington, DC 20009. 

3. Energy Education Project, 324 Henson Hall, University of Tennessee, 
Knoxville, TN 37916. 
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Activity 25 
WORDS OF ENERGY 



LANGUAGE ARTS 



Objective: To help stunts become familiar with energy terrainolo 



Procedure : 

1. Divide the clast, into groups of 5 each. 

2. Each group will be given a list of energy related terras. As a group 
'■hey will prepare a dictionary of energy terms. These terms will be 

: in alphabetical order. Then, their pronunciations will be pre- 
wired, parts of speech, and meanings. Also, some illustrations can be 
given. 

3. When this is finished, a cover can be made with an illustration about 
energy on the front cover. 



Resources : 

1. American Petroleum Institute, 2101 L Street, Northwest, Washington, DC 
20037. 



2. Energy Education Program, 324 Henson Hall, University of Tennessee, 
Knoxville, TN 37916. 

3. U.S. Department of Energy, Energy Information Administration, 1000 
Independence Avenue, Washington, DC 20585. 

4. Your school's science series. 



Activity 26 

THE GOOD OLD DAYS 



LANGUAGE ARTS 



Objective: To develop in the student an awareness of what life was like 
before the large scale use of oil and natural gas. 

Procedure : 

Each student will do an interview with someone who is old enough to remember 
what life was like before the day of great usage of oil and natural gas. They 
will be given a list of suggested questions to ask: 

1. What kind of lights did you use in your home? 

2. How was your home heated? 

3. What did a work week consist of in days and hours? 

4. How much did you get paid? 

5. How did you get to work? 

6. What fabrics were clothes made of? 

7. Was clothing harder or easier to take care of? 

8. What sort of washing machine did you have? 

9. What kind of stove did you have? 

10. How did you get to sahool? 

11. Did your family own a car? How much did it cost? 

12. What kinds of entertainment did you enjoy? 

13. How did you heat bath or laundry water? What were soaps like? 

14. What were the eating facilities in your school? 

15. What did you have for school supplies? 

16. How did you keep food from spoiling? 

17. Did your family go on vacation? Where did you go? 

18. What happened to your old schoolhouse? 

19. How did school change with the coming of school buses? 

20. How do you think the car changed things in your town? 

(Over) 



When the interview is completed, the student will then write a summary to 
turn in about the interview they conducted. 

Resources : 

1- The Energy Challenge , Department of Energy, Washington, DC 20545. 

2- History of Energy . Department of Energy, Office of Consumer Affairs, 
The Education Programs Division, Washington, DC 20585. 

3. Local Historical Society. 

4. Local Newspaper 

5. Tennessee Energy Authority, 709 Capitol Boulevard Building, Nashville 
TN 37219. 




Activity 27 
READING FOR FACTS 



LANGUAGE ARTS 



Objectiv e: To help students read a story and decide what is fact and what 
is not, and implications for our society on energy needs. 

Procedure : 

1. Have the students read (or the teacher may read to the class) the 
story "Life in 1990" by Isacc Asimov. 

2. Make a list of the things which he predicts for 1990 that are facts 
for 1981. They may also make a list of the thinks that are still 
fantasy today but may prove to be facts in the future. 



Resources : 

1. Fay, Leo, Myron L. Coulter, Bruce Lloyd. The Young America Basic 
Reading Program , Lyons and Camahan, Chicago, IL 1972. 



Activity 28 

ENERGY YESTERDAY, TODAY AND TOMORROW 



LANGUAGE ARTS 



Objective: To develop in the student a knowledge of where our energy comes 
from, where it is being used, and how long it will last. 



Procedure : 

1. Charts, graphs and diagrams will be prepared to show from what 
countries our fossil fuels come. Also, another will be made to show 
in what percentages the different sectors of our society use the 
fuels. 

2. A graph will then be made to show how long each fossil fuel will last. 

3. When these materials are finished, they can be organized into a 
bulletin board on energy. 

Through preparing these materials the students will learn how to read charts, 
graphs and diagrams. 



Resources : 

1. Amoco Educational Services, Public Affairs MC 3705, P. 0. Box 5910-A, 
Chicago, IL 60680. 

2* The Energy Future Today , U.S. Department of Energy., Wash. ,g ton, DC 20585. 

3. Environment Center, The University of Tennessee, South Stadium Hall, 
Knoxville, TN 37916. 

4. Federal Energy Administration, 12th and Pennsylvania Avenue, NW, 
Washington, DC 20461. 

5. Resources for the Future, Inc., 1755 Massachusetts Avenue, NW, 
Washington, DC 20036. 

6. Solar Energy Project, Curriculum Services, NY State Education Department, 
Albany, NY 12234. 
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Activity 29 
ENERGY CHAINS 



LANGUAGE ARTS 



Objective : To examine the basic importance of energy. 



Pro cedure : 

1. Ask each student to select any item that they can see in their home, 
school, or street. 

2. Ask the student to list the kinds of energy associated with the item. 
If it moves, what makes it run? Does it transform energy from one 
kind to another? Does it store energy? What kind? What kinds of 
energy were used in its manufacture? What energy do you need to use 
it? 

3. Assign a one-page essay in which students should attempt to describe 
the "energy chain" associated with the object they choose. 



Resources : 

1. Tennessee Conservation League, 1720 West End Avenue, Suite 600, 
Nashville, TN 37203. 

2. Tennessee Energy Authority, 709 Capitol Boulevard Building, Nashville, 
TN 37219. 

3. Where Does America Get Its Energy? - Energy Conservation Activities for 
Young Learners . Office of Conservation Education, Federal Energy 
Administration, Washington, DC 



Activity 30 
ENERGY EDITORIAL 



LANGUAGE ARTS 



Objective: The student will demonstrate his knowledge of the energy problem 
in our school by writing an editorial on "Energy Conservation in 
Our School. 11 



Procedure : 

1. After the energy unit has been presented, an assignment to finalize 
the unit should be given. This assignment to write an editorial 
about energy conservation in our school will be a contest for the best 
paper. 

2. The student will -investigate and research the problem then. write an 
editorial of the good and bad things being done in conserving energy 
in our school. 

3. The best editorial will be published in the school newspaper. 



Resources : 

1. Alliance to Save Energy, 1925 K Street, NW, Washington, DC 20461. 

2. Center for Energy Information, 340 East 51st Street, New York, NY 10022. 

3. Educatibnal Facilities Labs, Inc., 850 Third Avenue, New York, NY 10022. 

4. Tips for Energy Savers , Federal Energy Administration, Washington, DC 
20461. 



Activity 31 

ENERGY AND THE NEWS 



LANGUAGE ARTS 



Objective: To help students use inference, main idea, skimming or scanning 
reading skills with articles related to energy. 

Procedure : 

1. Take newspaper articles related to energy and cut off the headlines. 

2. Students are asked to read the article and then write a headline for 
it themselves. 

3. The students are given both the article and headline and asked, as 
quickly as possible, to match the headline with the correct story. 

4. For a creative writing activity, give the students only the headline 
and let them write their own news story. 



Resources: 



1. Forte, Imogene, Mary Ann Pangle and Robbie Tupa. Cornering Creative 
Writing Learning Centers, Games, Activities and Ideas for Elementary 
Classroom . Nashville, TN, Incentive Publications, 1974. 

2. Handbook for use of the newspaper usually available through publishers 
in large cities. 

3. Hazard, John, ed. Providence Journal Newspaper in Education Teacher 
Activity Book . Providence, RI, Providence Journal, September 1978. 
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Activity 32 

LET'S WRITE A POEM ABOUT ENERGY 



LANGUAGE ARTS 



Objective: To illustrate to students that they can use poetry to describe 
how they feel about many things, including energy. 

Procedure : 

There are two types of poems to be used in describing energy. 

1. The first type is called Cinquain. It has a one word title, the first 
line has two words describing the title, the second line has three 
words to express action, the third line has four words expressing a 
feeling, and the fourth line has one word restating the title. 

Examp le : 

ENERGY 

Strong, dirty, 

Scraping, grinding, burning 

Anger, danger, gluttony, guilt 

Power. 

2. The second type of poetry is called Haiku. It is a highly structured 
oriental poem with seventeen syllables in three lines. The first aM 
third lines must contain five syllables and the second must contain 
seven syllables. The lines do not have to rhyme. Give the poem a 
title. . . 

Example: 

ENERGY 
Powerful, costly 

Changed our way of life and times 
Less and less each day. 



Res ources : 

1. Forte, Imogene, Mary Ann Pangle, and Robbie Tupa. Cornering Creative 
Writing Learning Cantars, Games, Activities and Ideas for Elementary 
Classroom . Nashville, TN, Incentive Publication, 1974. 

2. Smith, James A. Adventures in Communication Language Arts Methods , 
Boston, Allyn and Bacon, Inc., 1972. 



Activity 33 
CREATIVE WRITING 



LANGUAGE ARTS 



. Objecti ve: To provide students with an opportunity to use their understanding 
of energy in a creative writing situation. 

Procedure ; 

Give the students a list of titles or leading lines which deals with energy 
or related subjects. Have them choose one and write a story or theme and 
share them with the class. 

1. The night everyone set back their thermostat to 68°. . . 

2. What would happen if we woke up and there was no more gasoline? 

3. Life in 2020. 

4. The day I used no electricity. 

5. What if the sun refused to shine? 

6. The day everyone began using coal. 

7. What would happen if there was a melt down at the Watts Bar Nuclear 
Power Plant? 

8. Where did the trees go? 

9. When I turned on the faucet there was no water so I . . . 
10. How can "I" help the energy crisis? 

Resources : 

1. Forte, Imogene, Mary Ann Pangle and Robbie Tupa. Cornering Creative 
Writing Learning Centers, Games, Acti v ities and Ideas for Elem e ntary 
Classroom . Nashville, TN, Incentive Publications, 1974. 

2. Smith, James A. Adventures in Communication Language Arts Methods . 
Boston, Allyn and Bacon, Inc., 1972. 
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Activity 34 

THE BEST PRESENT OF ALL 



LANGUAGE ARTS 



Objective : Students should be able to make and/or decorate a simple costume 
or scene to use for a play, take part in acting out an energy 
story, and apply what they learn in the story setting to what 
is real life. 



Procedure : 

1. This is a narrative which can be read to your class first as a story 
to be enjoyed. Then you might want to invite another class to see it. 

2. Discuss the various characters and make plans for acting out the story 
as it is narrated. The characters are: King Oliver, Wise Men, Page 

Boy, Mr. Oil, Mr. Gas, Mr. Coal, Mr. Atom, General Water, Mr. Geothermal, 
and the Golden Sun. The list can be extended to include people of the 
court. Some children might be used as stage hands to decorate and set 
up the throne. Try to involve everyone in some way. The King may 
give lollipops to the court at the end of the play. 

3. At some time after the play, review what they have learned from the 
story. Ask the children what materials can be used to produce heat and 
light energy. Discuss the pros and cons of each form of energy. This 
should be kept simple but they should be encouraged to understand con- 
cepts* 



Form of Energy 



Good About It 



Not Good About It 



Oil 



Gas 
Gas 



Coal 



Easy to transport 



Clean 
Clean 



More available 



Expensive, Scarce 
May leak and spill 
Gasoline causes air 
pollution 

Expensive 
Limited supply 

Pollutes the air 
May spoil the environ- 
ment (strip mining) 



Atoms 



Available 
Clean 



Poisonous Waste 



Water 



Clean 



May spoil rivers 

and streams 
Not enough available 



Geothermal 



Clean 

No poisonous 
waste 



Available only 
in limited places 



(Over) 
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_Form of Energy Good About It Not Good About It 

Sun/Wind Unlimited amount Presently 

available expensive 
Doesn 1 t spoil the 
environment 



Resources: 



The Best Present of All," adapted with permission from Ranger Rick's 
Nature Magazine. National Wildlife Federation, 1412 Sixteenth Street, 
NW, Washington, DC 20036. 

Platts, Mary E. Spice -A Handbook of Classroom Ideas to Motiv ate the 
Teaching; of Primary Language Arts . Stevensville, MI, Educational 
Service, Inc. , 1973. 

U.S. Department of Energy, Technical Information Center, P. 0. Box 62, 
Oak Ridge, TN 37830. 




Activity 35 
AUTOMOBILE PANTOMINE 



LANGUAGE ARTS 



Objective: Students will be able to identify oil as a source of energy and 
understand the role it plays in the smooth running of daily 
activities. J 



Procedure: 



1. Have the students play "Automobile Pantonine." Tell children they 
might like to be parts of a car. They are to come up to the front 
of the room and make themselves look like a certain part of the car. 
A child may choose to become the motor, and other children to be the 
front end, back end, four wheels, and a driver. 

2. Ask: What do we need to make the car go? Who puts gas in the car? 
Have children to volunteer to put gas in the car. 

3. Ask: What can the car do now that it has gas? Let all the children 
who make up the car move forward together. Have several ether children 
come to the front of the room and become parts of a larger car- a 
trunk perhaps. Follow the same procedures, and ask questions that 
would elicit the response that a bigger car uses more gasoline than a 
small one. Perhaps they will infer this idea by the number of 
children needed to form the larger car. When the children return to 
their seats, say: Let's make up a story about the gasoline station 
attendant. What words will he need to know? Allow the students to 
give suggestions. 

4. Arrange a field trip to a nearby gas station. 



Resources : 

1. American Automobile Association, 8111 Gatehouse Road, Falls Church, VA 
20042. 

2. Exxon Corporation, 1251 Avenue of the Americas, New York, NY 10020. 

3. General Motors Corporation, Public Relations Staff, General Motors . 
Building, Room 1-101, Detroit, MI 48202. 

4. Gulf Oil Corporation, Gulf Building, Pittsburgh, PA 15230. 

5. Mobile Oil Corporation, 150 East 42nd Street, New York, NY 10017. 
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Activity 36 

READING AN ELECTRIC METER MATHEMATICS 



Objective : The student will learn to read an electric meter and figure the 

cost of electric usage in the home. 

Procedure : 

1. The students will be read an electric meter, using samples. 
They will be told to b, .eft and to read across. If the needle 
is between two numbers reaing of the lowest number. 

2. They will also be told that the utility company charges them for the 
kilowatt hours used based on the difference between two readings taken 
approximately one month apart. 

3. The student will practice reading meters on samples. 

4. Read their home meters two days in a row at the same time each day. 

5. Figure their kilowatt usage for those days by finding the difference 
between the first day reading and the second day reading. 

6. Figure their cost for those days basing their cost on $ .04/day. 

7. Look at their parents' actual electric bill to see their kilowatt 
usage for the month. 

8. Compare their usage with that of their peers. 



Resources : 

1. Elementary School Science Series, McGrav-IIill Book Company, Webster 
Division, New York. 

2. "Energy Activities." Division of Science Education, North Carolina 
Department of Public Instruction, Raleigh, NC 27611. 

3. Local electric company. 

4. Parents. 
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Activity 37 
ENERGY SURVEY 



MATHEMATICS 



Objective: The student will read the electric r, multiply the reading by 

10, keep a daily reading log, calculate daily usage, and estimate 
a monthly bill. Skills developed include interpretation and 
evaluation of data. 



Procedure : 

A weekly analysis cf the energy usage of the students' homes will be made. 
This will all-v the student to study the energy usage of his family. 



Resources : 

1. Middle Tennessee Electric Cooperative, Lebanon, TN 37087, 

2. Tennessee Energy Authority, 709 Capitol Boulevard Building, NathvHle 
TN 37219. 

3. U.S. Department of Energy, Washington, DC 20545. 
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Activity 38 

WATTS TO KILOWATTS 



MATHEMATICS 



Objective: To give students an opportunity to visualize the charge for 
different items and how that price is realized. 

Procedure : 

1. Have students convert amps x volts to watts. 

2. Convert wacts to kilowatts by divL.f.g by 1000. 

3. Multiply kilowatts by $ . OA to gee a cost factor. 

Resources : 

1. Middle Tennessee Electric Cooperative, Lebanon, TN 37087. 

2. Tennessee Energy Authority, 709 Capitol Boulevard Building, Nashville, 
TN 37219. 

3. U.S. Department of Energy, Washington, DC 20545. 
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Activity 39 
MATHEMATICS IN ENERGY 



MATHEMATICS 



Objective : Given watts, time of use, and price per kilowatt hour, the 

student will be able to compute the price of electrical usage. 

Procedure : 

1. Use three different sizes of light bulbs, 

2. Have students find the location and identify the watts on each bulb, 

3, Demonstrate the brightness of each bulb, 

4, Explain the formula for finding cost: 



4, Determine an average number of hours each bulb might be used in a month, 

5, Display light with cost per month for operation, 

6, List areas where lighting with low wattage bulbs is possible. 



1. Edison Electric Institute, 90 Park Avenue, New York, NY 10016. 

2, Electric Energy Association, 90 Park Avenue, New York, NY 10016. 

3. Electric Power Research Institute, 3412 Hillview Avenue, P. 0, Box 10412, 
Palo Alto, CA 94309. 

4, Tennessee Statewide Consumer Education Program, Environmental Center, 
University of Tennessee, South Stadium Hall, Knoxville, TN 37916. 




cost per kilowatt 



Resources: 



Activity 40 

COMPARING MILES PER GALLON 



MATHEMATICS 



Objective: Given simple data, the student will be able to make simple graphs 
and charts related to energy. 

Procedure : 

1. Explain miles per gallon. 

2. List- various means of transportation with average miles per gallon. 

3. Chart information on a bar graph. 

4. List different car models and manufacturer with MPG. 

5. Have students pick out four dream cars. 

6. Have students chart MPG for their dream cars. 

See next page for example of activity. 
Resources : 

1. Fuel Economy, F.E.A., DPM Room 6500, Washington, DC 20461. 

2. Gas Mileage Guide for New Car } ers, U.S. Environmental Protection 
Agency, Pueblo, CO 81009. 

3. U.S. Department of Energy, Technical Information Office, P. 0. Box 62, 
Oak Ridge, TN 37830 (EDM - 1031 Transportation and the City). 
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Activity 41 

COMPARING FUEL SOURCES OF TODAY AND TOMORROW MATHEMATICS 



Objective : Given a set of elements to 100, the student will be able to 

identify n/d of a set and to express n/d as meaning n of d equal 
parts as related to energy. 

Procedure : 

1. Discuss sources of fuel used today. 

2. List amounts used today in parts per hundred rather than with a 
percent sign. 

3. List amounts to be used in the future the same way. 

4. Construct two grids with 100 squares each and have the students code 
each fuel source a different color. 

5. Fill in the grid with symbols for each source. Use one grid for fuel 
today and the other for fuel in the future. 

6. Express each fuel as a fractional part of the whole. 

7. Discuss what changes we expect as fuel sources shift. 
See next page for example of activity. 

Resources : 

1. Coal Mining Institute of America, 416 Ash Street, California, PA 15419. 

2. National Energy Resources Organization, 821 15th Street, NW, Suite 636, 
Washington, DC 20005. 

3. The Power of Coal . Education Division, National Coal Association, 1130 
17th Street., NW, Washington, DC 20036. 
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Activity 42 

HOW LONG MIGHT OUR OIL AND NATURAL GAS LAST? MATHEMATICS 



Objective : Students rill discover the limits of our supplies of oil and 
natural g„s 

Procedure : 

1. A mathe. atical exercise reveals the dramatic limits of U.S. supplies of 
oil a 1 natural gao. Discuss with the class how they think these limits 
migh A affect their own lives and the life of the nation in years to come. 
Would conservation make a difference? 

2. Some students may want to research and report to the class the uses of 
natural £as: important because it is easy to transport, nonpolluting, 

and energy-efficient. Natural gas is used in homes, shops, and factories 
to prepare food, to heat water and space, and to manufacture many 
industrial products. It is used as a raw material for fertilizer, and 
antifreeze, plastics, synthetic fibers, solvents, refrigerants, and 
other chemical compounds. 



Resources : 



1. The Energy Challenge . U.S. Department of Energy, Technical Information 
Center, P. 0. Box 62, Oak Ridge, TN 37830. 
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Activity A3 
DECIMALS 



MATHEMATICS 



Objective : Students will be able to add, subtract, multiply and divide decinu. 

fractions and write numbers in scientific notation as related to 
energy. 



Procedure : 



This lesson emphasizes adding, subtracting, multiplying and dividing decimal 
fractions and gives students practice in writing numerals in scientific 
notation. 



Resources : 

1. Holt Brothers Mathematics Series, Level 81-94. 

2. I..S. Department of Energy, Washington, DC 20545. 



Activity 44 
PERCEVfS 



MATHEMATICS 



Objective: Students will be able to solve for the unknown in a oercent 
problem and compute the percent of increase and decrease as 
related to energy consumption. 
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P rocedure : 

1. In this lesson students review the three basic types of percent problems 
and learn how to solve for the unknown in a percent problem. 

2. In addition, they will figure the percent of increase (or decrease) in 
a set of sample problems and then apply this computational skill to a 
series of energy related questions. 

Resources: 



1. Holt Brothers Mathematics Series Level 81-94. 

2 - Energy C onservation in the Home . U.S. Department of Energy, October 1977. 
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Activity 45 
FRACTIONS 



MATHEMATICS 



Objective : Students will be able to compute what fractional part one number 
is of another, compute fractional parts of whole numbers, reduce 
fractions to lowest terms, express a problem as a proportion, and 
solve a proportion problem related to home energy. 

Procedure : 

Fractions .re the topic J this skills activity. Students begin with a quick 
review of fractional parts of whole numbers and complete the lesson by 
solving a set of energy related problems involving proportions. 



Resources : 

1. American Home Economics Association, 2010 Massachusetts Avenue. NW, 
Washington, DC 20036. 

2. Center for Energy Information, 340 East 51st Street, New York, NY 10022. 

3. Owens-Corning Fiberglas Corporation, Fiberglas Tower, Toledo, Ohio 43659. 
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Activity 46 
ENERGY AWARENESS 



MATHEMATICS 



Objective: Given a collection of coins (pennies, nieklos, and dimes) the 

student will be able to identify the c , IS needed to total specific 
amounts less than $1.00 in relation to energy usage and costs. 



Procedure: 

' - Construct a game board with some spaces marked with red and green 
(approximately I of every ! j should be red or greer) . 

2. List on green card-, energy saving techniques and an amount ol money 
that can be saved. 

3. List on red cards things that waste energy and an amount that should be 
!>aid. 

h. Students begin wit 25c and move around the board from home to the bank. 
Tin' student that reaches the bank with the most money wins. The student 
that wins must state two ways to save money and two ways that waste 
money to win. 

r j. As students move around the board students draw cards when they land 
on square of corresponding color and counts out money. 

Pesourres : 

1. Klert.rlr Savings, TV A Division of Energy Conservation, Phone: 1-800- 
362-92 50. 

y. Tennessee otatewl.de Consumer Education Program, Environment Center, 
University of Tennessee, South St ad I tun Hal 1. , KnoxvilJe, TN 37916. 
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ActivUy 47 

IDENTIFICATION AND LOCATION OF NATIONAL PARKS MATHEMATICS 



Objective: Given a numeral for a whole number to 100,000 the student will be 
able to identiTy the value for the place of each digit as related 
to energy and the environment. 

Procedure : 

1. Discuss the history of the national park system. 

2. Organize students in groups to locate on a map of the U.S. the national 
parks. 

'J. Help students list reasons for maintaining a national park system. 

4. List national par!; areas by acreage from f-he smallest to the largest. 

5. Express the land area of each park in expanded form. 

Resources : 

1. The Garden Club of America, 598 Madison Avenue, New York, NY 10022. 

2. National Parks and Conservation Association, 1701 18th Street, NW, 
Washington, DC 20009. 

3. National Recreation and Parks Association, 1601 North Kent Street, 
Arlington, VA 22209. 



»■* , 




73 ' 

ERIC 



7^75 

Activity 48 

MAKE MUSIC WITH YOUR GARBAGE m^tp 



Objective: To make musical instruments and save energy by recycling garbage. 
Procedure : 

1. Ask students to bring from home yesterday's garbage. 

2. Listed below are several activities to create musical instruments from 
garbage. 

(a) Using wasted paper towels from the lavoratory or newspspers, one 
can make papier-mache. If light globes are in your garbage 
they make excellent maracas after being papier-mached and then 
broken. 

(b) Coffee can bongos. 

(c) Can lid cymbals (make sure sharp edges are covered with tape. 

(d) Musical bottles (put different amounts of water into bottles - 
hit with mallet to produce different sounds). 



Resources : 

1. Lund, Cherie and Chanelle Wolfe. Exploration with Garbage . Project 
Ecology. Highline Public Schools, Seattle, WA. Title III, ESEA. ERIC 
Document No. ED 132 008. 

2. Newman, Grant. Teaching Children Music Fundamentals of Music and Method . 
Dubuque, Iowa, William C. Brown Co. , 1979. 

3. Roukes, Nicholes. Classroom Craft Manual . Belmont, CA, Fearon Publishers, 
Inc., MCMLX. 
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Activity 49 

STEAM IS A SOURCE OF ENERGY 



Objective : To provide students an opportunity to understand that steam is 
a way to produce energy. 

Procedure : 

This activity will let students illustrate an elementary song to get across 
the idea of what steam can do. 

1. Have a hot plate on hand on this day. Bring a teapot and set it on 
the hot plate to boil. 

2. While the children are observing the tea-pot ask them some questions. 
What do you hear? What do we see coming out at the top of the tea-pot 
(steam) What happened to the lid? (blew off) 

3. With the experiment of the tea-poL in mind sing the song "I'm a Little 
Teapot 1 ' with the children. 

4. What cm we say about the tea-pot? What made the lid blow off? Then 
discus i ow sceara plants turn it into electricity. 



Resources : 

1. National Association of Electric Companies, 1140 Connecticut Avenue, N 
Washington, DC 20036. 

2. Steiner, Violette G. and Foberta Evatt Pond. Finger Play Fun . 
Columbus, CH, Charles E. Merrill Publishing Company, 1970. 

3. Tennessee Valley Authority, 400 Commerce Avenue, Knoxville, TN 37902. 
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Activity 50 

MANPOWER A SOURCE OF ENERGY MUSIC 



Objective : To provide students an opportunity to learn that their own energy 
(manpower) is a source of energy. 

Procedure : 

This activity will let students illustrate an idea of what manpower really is 
through a song. Students should understand that they can use their energy to 
get a job done. To make them realize they don T t always have to rely on machines 
to do the work for them. 

1. Talk about and list the many ways that their energy can make things 
move. Talk about ways of getting somewhere other than by car. 

2. Ask them if they have bicycles? If they do, do they let them take them 
places instead of their cars? Talk about what happens when they pedal 
fast or slow. 

3. Then discuss how their body feels after they have ridden their bikes. 
Discuss how we get our energy. 

* ■% 

A. Then sing with them the "Pedal Song" (to the tune of "Little Brown Jug"). 

My bicycle is a trusty friend 
I pedal and pedal without end 
Sometimes fast and sometimes slow 
On my errand I can go. 

For my mother or a friend 
I pedal to the grocery store 
Sometimes I pedal just for fun 
Faster than a child can run. 



Resources : 

1. The Bicycle Institute of America, Inc., 122 East 42nd Street, New York, 
NY 10017. 

2. Energy in the Classroom - Activity Guide for K-3 . Virginia Energy Office 
823 East Main Street, Richmond, VA 23219, 1975. 

3. Sueiuer, Violettc G. and Roberta Evatt Pond. Finger Play Fun . Columbus, 
OH, Charles E. Merrill Publishing Company, 1970. 
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Activity 51 

LET'S WRITE A SONG ABOUT ENERGY MUSIC 



Objective: To compose a song about energy using a familiar tune or to create 
a "new" tune. 

Procedure : 

1. Discuss with students the ideas and things about energy that they feel 
should be included in their song. 

2. Divide the students into groups and have them compose several of these 
ideas into poems or stanzas. 1 

3. Decide upon a familiar tune that all students know and begin to fit the 
words to the music. 

4. If creativity abounds attempt to completely write and compose a new 
"hit." 

Resources : 

1. Moore, Karen. Note - A Handbook of Classroom Ideas to Motivate the v 
Teaching of Elementary Music . Stevensville, MI, Educational Services Inc., 
1973. 

2. Newman, Grant. Teaching Children Music Fundamentals of Music and Method . 
Dubuque, IA, William C. Brown, Co., 1979. 



' J 



>» 7,; 



So/ 



Activity 52 

ENERGY CONSERVATION 
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SCIENCE 



Objective : To help students gain an awareness of energy usa Z e a;id conservation 
in the home. 

Procedure : 

1. Have students use the "Energy Savings Fun 11 from Tennessee Energy Authority 
prepared for this activity to determine where/why /how energy is wasted. 
Information collected from responses on the checklists can be used by 
students to develop energy conservation suggestions for their parents. 
Students will encourage their families to implement the energy conserva- 
tion steps and do their part to make it work. 

2. Following this experience, the class might discuss such questions as: 

(a) What are the most inexpensive ways to conserve energy in the 
home? 

(b) What are the most effective ways to conserve energy in the 
home? 

(c) Does insulation help in the conservation of energy? 

(d) Is it cheaper to save a barrel of oil than to produce an additional 
barrel? 

(e) Is your house drafty? 

(f) Is your school wasting heat? 

(g) What coloi. holds heat longest? 

Resources : 

1. American Museum of Science and Energy, Education Division, Office of 
Consumer Affairs, Washington, DC 20585. 

2. Conservation Society of America, 7515 Northeast Ankeny Road, Akeny, IA 50021. 

3. Science Energy Workshop, Scholastic News Citizen , Vol. 49, No. 15, Feb. 1981. 

4. Public Affairs Department, Exxon USA, P. 0. Box 2180, Houston, TX 77001. 

5. Tennessee Energy Authority, 709 Capitol Boulevard Building, Nashville, TK 
37219. 

6. U.S. Department of Energy, Education Division, Office of Consumer Affairs, 
Washington, DC 20585. 

7. U.S. Department of Energy, Technical Information Center, P.O. Box 62, 
Oak Ridge, TN 37830. 
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Activity 53 

ENERGY CLASSIFICATION 



SCIENCE 



Objective : Students will be able to categorize and explain how various 

projects are using energy and what sources of energy is being 
used. 



Procedure : 

1. Choose ten energy projects (uses of energy or sources of energy) and 
categorize them into what specific kind of energy they are dealing 
with. 

2. Using the child's own opinion, let him categorize the same ten projects 
from the most desirable energy source for the future to the least 
desirable energy source for the future. Let each child share his list 
with the class and explain why he chose the order of energy sources. 

3. Let each child choose two examples each of energy moving, heating, 
and lighting things. 



Resources : 

1. Center for Energy Information, 340 East 51st Street, New York, NY 10022. 

2. Center for Environmental Education, 1621 Connecticut Avenue, NW, 
Washington, DC 20009. 
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Activity 54 
AIR PRESSURE 



SCIENCE 



Objective: To show how hot air rises and cold air contracts. 
Procedure : 

1. Gather materials needed: bottle, balloon, pan, water, heat source, ice. 

2. Put the balloon over the top of the bottle. Place the bottle in the 
pan of water. Put the pan on the heat source so the water can heat. 
As the water gets hotter the balloon will begin to blow up. 

3. When the balloon rises to an acknowledge able size, take the bottle 
with the raised balloon and set in in ice. As the air in the bottle 
cools the balloon will contract. 

A. Discuss how this would compare to the heat in your home. 
Resources : 

1. Blecha, Milo K. , Herbert Pless, Herbert A. Smith. Modern Science . 
Laidlaw Brothers, Atlanta, GA, 1974. 

2. U.S. Department of Energy, Technical Information Center, P. 0. Box 62, 
Oak Ridge, TN 37830. 

3. Other physical science textbooks. 



7: j 



84 



Activity 55 

WHAT IS THE BEST INSULATING MATERIAL? SCIENCE 



Objective : To show students that something can be done to hold heat in a 
structure. 



Procedure : 

1. Collect materials needed: cardboard box, knife, tape, 4 thermometers, 
4 kinds of insulation, paper, foil, cloth, etc., 100 watt bulb in 
ceramic socket, clock. 

2. Keep the top of the box sealed and let the bottom open up. Cut large 
windows in each side of the box. 

3. Tape a different kind of insulation in each window. 

4. Tape a thermometer on the outside of each insulated window. 

5. Place the light inside the box. 

6. Record the temperature of each thermometer. Turn the light on and 
after 10 minutes record the temperature again. 

7. Explain the lowest reading shows that the insulation let less heat 
out. Discuss how layers of the best insulation could help retain heat 
in the home. 



Resources : 

1. National Insulation Contractors Association, 8630 Fenton Street, Suite 
506, Silver Springs, MD 20910. 

2. Owens-Corning Fiberglas Corporation, Fiberglas Tower, Toledo, OH 43659, 

3. Science Activities in Energy . U.S. Department of Energy. 

write: Oak Ridge Associated Universities, American Museum of Atomic 
Energy, P. 0. Box 117, Oak Ridge, TN 37830. 
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Activity 56 

WHAT REALLY IS ROOM TEMPERATURE? SCIENCE 



Objective : To show the differences in temperatures within a room. 



Procedure : 

1. Place thermometers at different locations throughout the room (ceiling , 
floor, window, door, inside wall, outside wall). 

4. Take readings at 4 different times during the day. 

5. Discuss why the room was warmer in places during different times of the 
day. 

6. Discuss the greenhouse effect during sunny hours and heat loss when 
the oun is away from the windows. 

7. Compare ceiling and floor temperatures and discuss the rising of heat 
concept. 

8. Have students measure, record and analyze the data. 



Resources : 

1. How We Make Energy Work . U.S. Department of Energy, write: Oak Fldge 
Associated Universities, American Muueum of Atomic Energy, P. 0. Box 
117, Oak Ridge, TN 37830. 

2. U.S. Department of Energy, Technical Information Center, P. 0. Box 62, 
Oak Ridge, TN 37830. 
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Activity 57 

AIR CIRCULATION AND TEMPERATURE 



SCIENCE 



Objective: To show how ventilation can cool a house, 



Procedure : 

1. Gather materials needed: cardboard box, thermometer, knife, light bulb 
in a ceramic socket. 

2. Cut a window flap in the top of one side of the house. Cut another flap 
in the lower part of the same side. Close both flaps. 

3. Record the temperature every minute, up to 5 minutes. 

4. Next, open the top flap and record the temperature every minute for 
5 minutes. 

5. Do the same thing again, but only open the bottom flap. 

6- Last, open both flaps and record the temperature every minute for 5 
minutes. 

7. Discuss how excessively opening doors in winter would affect the heating 
of a house. Also discuss ventilation for summer time. 

Resources : 

l - Science A ctivities in Energy . U.S. Department of Energy. Write: Oak 
Ridge Associated Univerflitiee, American Museum of Aloraie Energy, 
P. 0, Box 117, Oak Ridge, TO 37830. 



2. U.S. Department of Energy, Technical Information Center, P. 0. Box 62, 
Oak Ridge, TN 37830. 



Activity 58 

HOW TO INSULATE AN ICE CUBE 



SCIENCE 



e7 



Objective : To help students become familiar with the types of insulation 
available, their uses, advantages, disadvantages, and costs. 

Procedure : 

1. Divide students into groups of four. 

2. Give each group ice ™bes, plastic bags, and insulating materials, 
and chc" 1 U uge then to insulate the ice cubes for the longest possible 
time. * r trials may include such things as paper of various thickness, 
cardboa.J. styrofoam cups, aluminum fcil> glass cups, metal cups, 
plastic containers, wax paper, newspaper, foam rubber, vermiculite, 
sand, small wooden containers* cotton ball*, and different cloth 
materials. 

3. Place an ice cube in a plastic container to use as a timer. When it's 
almost melted, it T s time to check all r.he ice cubes and compare the 
results* 

4,. While waiting for melting ice cubes, di^lcy different types of insula- 
tion and have students discusb where such insulation should be used in 
our hosics. 

5. Explain the importance of R-value, a number which tells how much heat 
resistance insulation possesses. The average is R-19 for ceilings and 
R-ll for walls and floors. The higher the R-value the better. 

6. Types of insulation include batts, blankets, rigid board (urethane board 
or glass fiber), and loose fill (blown in) auch as glass fiber, rock 
wool, or cellulosic fiber. As a follow-up assignment, ask students to 
consult various dealers and find the relative cost of each type. 



Resources : 

1. Energy Activities: A Station Approach . Tennessee Valley Authority, 
Environmental Education Specialist, Environmental/Energy Education 
Program, Division of Land and Forest Resources, Norris, TN 37828. 

2. Energy Activity Guide . National Recreation and Park Association. 

3. Insulation . U.S. Department of Energy, P. 0. Box 62, Oak Ridge, TN 37830. 
(Fact Sheet) 
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Activity 59 

FRICTION'S EFFECT ON DISTANCE SCIENCE 



Objective : To test the effects of air pressure in bike tire^> in regard to 
energy usage. 

Procedure : 

1. Because friction makes machines harder to move, bikes (and cars) require 
more energy to move if their tires are soft than if they are properly 
inflated. Demonstrate this phenomenon to your students as follows. 

Ajk r**o students with similar type bikes and of similar weight to 
b^v.g their bikes to school. Inflate one bicycle's tires to normal 
pressure and the other's to half that amount. 

3. Have students ride side by side at the same speed. When they reach a 
selected line on the ground, they should coast the rest of the way. 

4. Compare how far each goes. Is it important to check tire pressure on 
your bicycle? What about your family car? 

5. This activity can be used as an energy fair exhibit showing results of 
var, ing tire pressure in comparison to recommended pressure. A 
demonstration area could also be set up to let people try for themselves. 



Resources : 

1. American Automobile Association, 8111 Gatehouse Road, Falls Church, VA 
20042. 

2. The Ford Foundation, Energy Policy Project, P. 0. Box 23212, Washington, 
DC 20024. 

3. Science Activities in Energy - Conservation . The American Museum of 
Atomic Energy, Oak Ridge Associated Universities, P. 0. Box 117, 
Oak Ridge, TN 37830. 

4. Texaco, Inc., 135 East 42nd Street, New York, NY 10017. 
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Activity 60 

SOLAR ENERGY e/1TtnT/1r 

SCIENCE 



Objective : To help the student gain an understanding of solar energy - and 
that we can use collectors to concentrate the energy. 

Procedure ; 

1. Students will learn that the sun is a primary source of energy for all 
plants on the earth. Plants use energy from the sun to. combine minerals 
from the soil with carbon dioxide from the air to make starches and 
sugar. This process is called photosynthesis. 

2. Students will learn that today we can collect the sun's energy in photo- 
cells or in glass covered boxes which are blackened inside. The photocells 
convert the sun's energy to electricity. The energy absorbed in the 
glass covered boxes (which are called "solar panels 11 ) can be used to 

heat water flowing over them in pipes or tubes. This hot water can then 
be stored for use, or used to heat a home. 

3. Facts: 

The sun gives light. 
The sun gives heat. 

Plants need sunlight in order to grow healthily. 
Boys and girls need sunlight. 

4. Name some direct and indirect uses of solar energy, 

Raaourcea ; 

!• Energy? What About t he Future ? Department of Energy, Washington, DC 20585. 

2. How We Make Energy Work . Grades 4, 5, 6 Science, U.S. Department of 
Energy, Office of Consumer Affairs, Washington, DC 20585. 

3- The Mini Page - Our Many Energy Sources . Supplement to the Herald 
Citisen newspaper, Sunday, March 9, 1981. 

4. Solar Energy, Environmental /Energy Education Program . Division of Land 
and Forest Resources, Tennessee Valley Authority, Norris, TN 37828. 

5. Solar Energy, Science Activities in Energy . U.S. Department of Energy, 
Technical Information Center, P. 0. Box 62, Oak Ridge, TN 37830. 

6. Solar Energy II. Science Activities in Energy . U.S. Department of Energy, 
Technical Information Center, P. 0. Box 62, Oak Ridge, TN 37830. 

(Over) 

ERIC 8o 



90 



7 - Sconce Corner, Instructional TV-WCTE-TV. Tuesdays at 1:30 p 
Cookeville, TN. 

8. Weekly Reader . Edition 5, Issue 14, Vol. 59, January 16, 1981. 
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Activity 61 

CAN WE STOKE SOLAR ENERGY? SCIENCE 



Objective : To demonstrate how to store r^olar energy and test various 
materials to determine which stores solar energy the best. 



Procedure : 

1. Collect materials needed: cardboard box, black paint, 4 small metal 
cans, 4 thermometers, sand, salt, water, and torn up paper. 

2. One of the biggest problems of making widespread use of solar energy 

is finding ways to store it when the sun is not present. The following 
experiment gives a clue as to how such storage is accomplished. 

3. Fill one metal can with sand, one with salt, one with wa*er, and one 
with torn up paper and place a thermometer in each can. 

4. Paint the cardboard box black, and put the cans in the box. 

5. Place the clcsed box in the sun for one-half hour. 

6. Remove the cans and watch the temperature fall. 

7. Stir contents occasionally. 

8. Which temperature fAlls the slowest? Which stcres solar heat the best? 



Resources : 

1. National Insulation Contractors Association, 8630 Fenton Street, Suite 
506, Silver Springs, MD 20910. 

2. Owens-Coming Fiberglas Corprration, Fiberglas Tower, Toledo, OH 43659. 

3. Solar Energy » Science Activities in Ener gy. U.S. Department of Energy, 
Technical Information Center,. P. 0. Box 62, Oak Ridge, TN 37830. 

4. Thermal Insulation Manufacturers Association, Inc., 7 Kirby Place, 
Mt. Kisco, NY 10549. 
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Activity 62 

SOLAR WATER HEATER SCIENCE 



Objective : To show how the sun can heat water. 
Procedure : 

!.. Gather materials needed: box, clear tube, plrstic, black paint,a£up, 
thermometer, tape, knife, clock, wauer. *P 

2. Cut the top off the box. 

3. Paint the box black, inside and out. 

4. Cut a hole ac the top of the left side of the box and run the tub^ 
through. Put another hole in the bottom of the right side of the 
box for the end of the tube to come oat. 

5. Cover the front of the box with plastic. 

6. Take the box outside, take the temperature of the water before you 
pour it in. Pour the water in the tube and do not allow it to run 
out. Let the box sit facing the sun for 10 minutes. 

7. £fter 10 minutes, let the water out in a cup and take the temperature, 

8. Note the difference in the beginning temperature and the ending 
temperature. 

9. Discuss what part £h£ plastic played in the experiment. Talk about 
ways this concept could be used on a larger scale (solar hearing, 
solar water heating). 



Resources : 

1. Science Activities in Energy . U.S. Department of Energy Technical 
Information Center, P. 0. Box 62, Oak Ridge, TH 37830 

2. Solar Energy Industries Association, 1001 Connecticut Avenuel NW, 
Suite 632 Washington, DC 20036. 

3. Solar Energy Society of America, P. 0. Box 4264, Torrance, CA 90510. 



Activity 63 
CONCENTRATED ENERGY 
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SCIFNCE 



Objective : To demonstrate that the winter sunlight can be hot when concentrated. 
Procedure : 

1. Explain to your students that all of the earth's energy originaxly 
con*3 from the sun. Some might believe that winter sun is not hot, 
particularly in colder climates. This activity demonstrates thac even 
the winter sunlight can be concentrated into a source of much ho/:. 

2. Saw a small tree or branch with bark into 1/4 to 1/2 inch thick pieces, 
one for each child in the class. 

3. Drill a hole for a leather shoe lace and make a pendant. 

4. Ask students to write or print their names on the wool using a heavy 
lead pencil. 

5. Pick a sunuy day to take your class outdoors. 

5. Show the students how to use a magnifying glass to concentrate the 

sur/s rays onto the writing on the pendant. The dark graphite absorbs 
more of the sun's energy and will burn the imprint into the wood. 

7. After the names are burned into the wood, spray each pendant heavily 
wit.; acrylic spray and hang overnight to dry. 

Rf. sources : 

1. Ho.ze, Beverly, Elementary School Teacher, Mark Twain Elementary 
Scaool, Westerville, Ohio. 

2. Tennessee Energy Authority, 709 Capitol Boulevard Building, Nashville, 
TN J72>9. 

3. U.S. Department of Energy, Technical Information Center, P. 0- Box 62, 
Oak Ridge, TN 37830. 

4. Solar Energy Society of America, P. 0. Box 4264, Torrance, CA 90510. 
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Activity 64 

SOLAR ENERGY PRODUCES SUGAR IN PLANTS SCIENCE 



Objective: To show students how the sun produces sugar in plants . 
Procedure : 

1. Collect materials, coleus or geranium plant, black construction paper, 
paper clipo, iodide. 

2. Select a leaf from ti.e plant. 

I>. Cut two pieces of black construction paper slightly larger than the 
lear. Uoin^ paper clips, fasten the two pieces of paper, sandwich 
sty^e, to a leaf m the plant. The leaf should be between the papers. 

A. Place the olant in a sunny window. 

3. After several days remove the papers and put three drops of iodine on 
this leaf and also on a leaf that was not covered. The exposed leaf 
on the iofciv* will turn bluish-black, but the leaf which was covered 
will show nu change. When the iodine reacts with the starch it 
produces a bluish-black color. Therefore, the color change you saw 
indicated otarch was present. But the covered leaf contained no starch 
be^ aim it had been shielded from the sunlight. 

Peg curcea r 

1. Ashley, Tracy H. Science Comes to Life . Darien, CT, Teacher Publishing 
Company, 1961. 

2. Li£:-i Science textbooks. 

3. Ne* York State College of Agriculture and Life Sciences, Department of 
Natural Resources, Cornell University, Ithaca, NY 14850. 

4. S cience Activities in Energy: Chemical Energy , U.S. Department of Energy 
Technical Information Center, P. 0. Box 62, Oak Ridge, TN 37830, 

5. Solar Energy Society of America, P. 0. Box 5264, Torrance, CA 90510. 
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Activity 65 

STATIC ELECTRICITY SCIENCE 



Objective : To show students how electrical charges can be produced by frictic 
Procedure : 

1. Collect materials: wool cloth, rubber comb, rubber balloons, silk cloth, 
tiny bits of paper, sawdust, sand, iron filings, pith balls, newspaper, 
glass bottles, paper and string. 

2. Rub a comb briskly with the wool cloth. Bring the comb close to the 
pieces of paper, sawdust, sand, iron filings. What happened? 

3. Hold a sheet of paper against the blackboard. Rub it rapidly with a 
pencil. Remove your hand. What does the paper do? 

4. Blow up a balloon. Tie its mouth. Rub the balloon with a wool cloth. 
Hold the balloon near the wall. What happens? 

5. Hold a comb that has been rubbed with a wool cloth near the balloon 
that has been rubbed with a wool cloth. What happens? 

6. Blow up another balloon. Tie each balloon to a piece of string about 
three feet long. Rub one balloon with a piece of wool cloth. Hold 
it by the string and bring it near the other balloon which is held by 
the string. What happens? 

7. Rub both ballons with ;.ne wool cloth. Hold the balloons by the 
strings and bring them near each other. What happens? 

8. Tear a strip of newspaper about two inches wide and about two feet long. 
Fold the paper in the middle and hold between the fingers of one hand. 
With the other hand grasp the paper between the first and second 
fingers and pull down rapidly several times. What do the strips o.: 
paper do? 

9. Rub a glass bottle with a silk cloth. Hold the bottle near bits of 
paper, sawdust, sand and iron filings. What happened? 

10. Rub the glass bottle with the silk cloth. Rub the balloon with the 
wool cloth. Bring the bottle near the balloon. What happens? 

Rrmember what happended in number 5 when the comb was brought near the 
balloon. The bottle has a different electrical charge from that of the 
balloon. 

10. Charge a strip of newspaper as in number 8. Hold the paper in one hand 
as before. Place a comb rubbed with wool beneath the prper. What does 
th*» paper do? Place a bottle that has been rubbed with silk beneath 
t*ie papers. What happens? 



(Over) 
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Resources : 

^ Compan;, 1 ^!."' ^^2SL e -^° • ^rien, CT, Teacher Publishing 

2. Heimler, Charles H. and Jack Price. Focus on Physical Scienc e. 
Columbus, OH, Charles E. Merrill Publishing Co. , 1969. 

3. Other Physical Science Textbooks. 

4. Tracy, George R. , Harry E. Tropp, and Alfred E. Friedl. Modern Physic al 
Science. New York, Holt Rinehart and Winston, Inc. ~~ 
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Activity 66 

GENERATING ELFCTRICITY USING A BICYCLE WHEEL SCIENCE 



Objective; To demonstrate to students how a light bulb can be lighted by 
peddling a bicycle. 

Procedures : 

1. Collect materials: bicycle, small D.C. motor, flashlight lamp, copper 
wire for connectors, masking tape. 

2. ^uild up the motor shaft with masking tape to about 1/2 cm. in diameter. 

3. Turn the bike upside down so you can turn the pedals with your hand. 
Hold the motor shaft so it just touches. See -/hat happens. Does 
the fastness of the wheel effect the brightness of the bulb? Let the 
students make the wheel turn so they can see how much effort it takes 
to make it light up. What would happen if you used two generators? 
You can also try different light bulbs. 



Resources 

1. Aaaley, Tracy H. Science Comes to Life . Darien, CT, Teacher Publishing 
Company! 1961. 

2. Electrical Energy: Science Activities in Energy , U.S. Department of 
Energy, Technical Information Center, P. 0. Box 62, Oak Ridge, TN 
37830. 

3* Tennessee Valley Authority, 400 Commerce Avenue, Knoxville, TN 37902. 
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Activity 67 

PRIMARY ENERGY SOURCES SCIENCE 



Objective: Students will be able to recognize the difference between a 
primary source of energy and a secondary source such as 
electricity, and the distinction between a primary energy source 
and the production of electricity. 

Procedure : 

1. The diagram on this activity master shows six primary energy soutces 
and the work that each one does today. Your students 1 experience with 
the timeline should make it easy for them to sa> that wood is now 

rarely used as an important energy source. You might want to ask students 
to look on their timelines to see how long wood lasted as a major source 
of energy for home use. Ask if they use any wood in their hom^s today. 
Discuss reasons why wood is no longer an important energy resource; then 
point out that some of the energy sources we use today may one day 
become as insignificant as wood. 

2. Both the timeline and the primary energy source diagram will help 
students complete the story about the Spritz family and its use of 
energy. Some questions may require combining several bits of information 
from both references to arrive at an answer. For example, it is more 
likely that the locomotive that took Great Grandmother and Great Grand- 
father Spritz on a honeymoon in 1901 would have burned coal, not wood. 



Resources : 

1. The Energy Challenge , U.S. Department of Energy, Technical Information 
Center, P. 0. Box 62, Oak Ridge, TN 37830. 
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Activity 68 
ENERGY SOURCES 



SCIENCE 



Objective: Children will be able to understand what it means when we say 

energy, talk about sources of energy, identify the 3 fossil fuels 
(coal, oil and natural gas), demonstrate how fossil fuels were 
formed, and recognize that, when used up, fossil fuels are completely 
gone. 

Procedure : 

1- Let children write an essay explaining what energy means to them. 

Use these papers to lead into class discussion of what is neant when 
people talk about using energy. 

2. Have children do research to find some sources of energy. Let the class 
create a mural showing the various sources of energy. This mural could 
be displayed in a hallway for other classes to view. 

3. Help the children come to the conclusion that more of our energy comes 
from the use of fossil fuels. Have the class demonstrate how we use 
these fossil fuels. This can be shown by having posters made from 
pictures cut from magazines and newspapers and pasted to poster boards. 

4. Divide the class into groups and let each group choose one of the three 
fossil fuels to use as the subject of a mural. They should show how 

the particular fuel was formed many years ago. Encourage reports (written 
and oral) about the fossil fuels. 

5. Place two crackers in a plastic bag. Let the class examine the crackers. 
Then have a number of children eat up the crackers. Look again at the 
plasti: bag. All the crackers which were in the bag are gone. Those 
two ci ackers are gone forever. Use this to help children understand 
that fcossil fuels are non-renewable resources. 



Resources: 



1. National Coal Association, 1130 17th Street, NW, Washington, DC 20036. 

2. U.S. Department of Eiergy, Technical Information Center, P. 0. Box 62, 
0&:c Ridge, TH 37830. 

3. U.S. Environmental Protection Agency, Washington, DC 20460. 



Q 
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THE COAL SITUATION 
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SCIENCE 



Objective: To help students develop an understanding of coal use and 
availability in Tennessee, the nation, and world. 

Procedure : 

Have stude. ,s conduct library research and contact organizations to learr 
more about the production, use, and future of coal. Specifically, students 
should obtain answers to the following questions: 

1. Why is coal referred to as a "fossil fuel? 11 

2. Where are coal reserves found in Tennessee? In the nation? In other 
countries? 

3. What percent of the total energy used in the United States is supplied 
by coal? 

4. What is coal used for? 

5. At present consumption rates, how long would known reserves of coal in 
the United States last? 

6. To what extent do we export coal from the United States to other countries? 
Do we import any coal? 

7. How is coal normally mined, stored, and transported? 

8. Is it cheaper to strip-mine or deep-mine coal? What are the differences 
in these two mining methods? 

9. What role does the Tennessee Department of Conservation have in coal 
mining? Are its policies effective? What else could/should the 
Department do? 

10. How is strip-mined land reclaimed? 

1.1. What role does TVA play in strip-mine reclamation? Are its policies 
effective? What else could/should TVA do? 

12. What are the different kinds of coal and which ia highest in sulfur 
content? What difference does this make? 

13. . What are the environmental and economic advantages and disadvantages of 
burning coal? 

14. What are some of the ki-.ds of pollution control devices used when 
burning coal? What kinds are more effective? Are they expensive? 
Explain. 

(Over) 
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15 ' ™1 Z'lt: XdVil T^ ° { ,,UiUii,,g - ,l - fi " d «toam plants close to 
co«u reserves or mines? 

Resources : 

l * ^/T ^ Search and Development Administration, 20 Massachusetts Avenue, 
NW, Washington, DC 20545. 

2. Films: Co A LrJjLkin^xheJ ; um£^ut and Coal-The_ Other Energy, Department 
ot Energy Film Liorary, P. 0. Box 62, Oak Ridge , TN 37830. 

J. The__Powox_o_L Coal, National Coal Association, 1130 Seventeenth Street, 
Washington, DC 20016. 

4 " j;"or See D ° partmenr 01 Conservation, 2611 West End Avenue, Nashville, TN 
5. Tennessee Valley Authority, 400 Commerce Avenue, Knoxville, TN 37902. 
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Activity 70 

COAL AS A NATURAL RESOURCE snrirv 



Objective: To draw attention to coal as a natural resource in the U.S. 
Procedure : 

1. As an opening demonstration, grow a coal plant using the recipe as 
follows: 

6-8 pieces of coal in a bowl 

2 tablespoons of salt 
1/2 ounce laundry bluing 

3 tablespoons ammonia 
1/2 cup water 

3 tablespoons red ink 

Combine all and let sit without stirring for several days, 

2. Compare cost of heating with coal to electric and natural gas costs, 

3. Use booklet "The Power of Coal" with its worksheets for students 
available from the National Coal Association (see address below). 



Resources : 

1. Coal Mining Institute of America, 416 Ash Street, California, PA 15419. 

2. National Coal Association, Education Division, 1130 17th Street, NW, 
Washington, DC 20036. 
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Activity 71 
THE NATURAL GAS SITUATION 



/Of/ 105 



SCIENCE 



Objective: To help students develop an understanding of natural gas in 
Tennessee, the nation, and the world. 

Procedure : 

Have students conduct library research and contact organizations to learn 
more about the availability, use, and future of natural gas. Specifically, 
students should obtain answers to the following questions: 

1. Why is natural gas referred to as a "fossil fuel?" 

2. Where are natural gas reserves found in the nation? In other countries? 

3. How is natural gas obtained, stored, and transported? 

4. What are the major uses of natural gas? 

5. What are the advantages and disadvantages of burning natural gas? 

6. What percent of the total energy used in the United States is supplied 
by natural gas? 

7. At present consumption rates, how long will known reserves of natural 
gas in the United States last? 

8. Which economic sector (residential, commercial, industrial, agricultural, 
transportation) should be given priority for using natural gas as 
reserves become depleted? Why? 

9. Hew does government or industry know where natural gas shortages will 
take place? What special problems do we face in Tennessee. 

10. What are the kinds of problems an industry will face if it must 
substitute another fuel for natural gas? For example, what would happen 
if all the industries in Tennesse? which use natural gas had to switch 
to coal or oil? 

11. What does the future look like for use of liquefied natural gas? For 
coal gasification? 

12. Has natural gas been cheap or expensive in the past? 

13. What federal agency regulates the price of natural gas? 

14. What are the most important ways to conserve natural gas? 



(Over) 
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Resources : 

1. American Gas Association, 1515 Wilson Boulevard, Arlington, VA 22209 
The Story of Natural Gas Ene rgy, and Experiments: Properties of Gas and 
Heat Energy . 

2. Energy Research and Development Administration, 20 Massachusetts Avenue, 
NW, Washington, DC 20545. 

3. Federal Energy Administration, 12th and Pennsylvania Avenue NW 
Washington, DC 20461. 

a 

4. Federal Power Commission, 825 North Capitol Street, NE, Washington, DC 
20426. 6 

4. Tennessee Public Service Commission, Cordell Hull Building, Nashville 
TN 37219. 



5. Tennessee Energy Authority, 709 Capitol Boulevard Building, Nashville. 
TN 37219. 
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Activity 72 

OIL -HOW FAST DOES IT FLOW? SCIENCE 



Objective : To determine the viscosity of various oils. 



Procedure : 

1. Collect materials needed: large tin can and a small tin can, a small 
stand to support small can fashioned from empty milk carton, scissors, 
various oils (#40 oil-heavy, #20 oil-light, vegetable oil, baby oil, 
etc., and a watch with a second hand. 

2. Put a hole in the bottom of the juice can at least 3 ram in diameter. 
Cut a hole in the stand, large enough for the oil to pass through but 
small enough to support the can. Place the large can beneath the hole 
to catch oil as it runs through the openings. 

3. Fill the small can 1/2 full of one of the various oils, and time it 
as it runs out. Clean the can and repeat with each of the different 
oils. Compare the results by graphing data obtained. 



Resources : 

1. Chemical Energy: Science Activities in Energy . U.S. Department of 
Energy, Technical Information Center, P. 0. Box 62, Oak Ridge, TN 37830. 

2. Mobil Oil Corporation, 150 East 42nd Street, New York, NY 10017. 

3. Petroleum Industry Research Foundation, 122 East 42nd Street, New York, 
NY 10017. 

4. Phillips Petroleum Company, 4A4 Phillips Building, Bartlesville OK 74003. 

5. Texaco, Inc., 135 East 42nd Street, New York, NY 10017. 
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Activity 73 

SAVE ENERGY - USE OIL TO REDUCE FRICTION SCIENCE 



Objective: To determine the degree of friction reduction with various oils. 
Procedure : 

1. Collect materials needed: #40 oil, #10 oil, edible oil, paper towels, 
4 pieces of wood (25 cm long x 8 cm wide x 2 cm thick with one side 
smooth), protractor, 4 blocks of wood (6 cm x 6 cm x 4 cm - edges should 
be saw cut, not sanded). 

2. Coat one side of the boards and blocks with very thin layers of oil. 
Rub them down with paper towels. Don't leave excess oil on them. 

3. Raise the boards to make inclined planes. Drop the block gently onto 
the board at bigger and bigger angles until it slides quickly downhill. 
Record the angle of each board at which the block slides best. 

4. Evaluate which oil reduces friction, but at each recorded angle. Graph. 
Resources : 

1. Chemica l Energy: Science Activities in Energy . U.S. Department of Energy, 
Technical Information Center, P. 0. Box 62, Oak Ridge, TN 37830. 

2. Exxon Corporation, 1251 Avenue of the Americas, New York, NY 10020. 

3. Mobil Oil Corporation, 150 East 42nd Street, New York, NY 10017. 

4. Petroleum Industry Research Foundation, 122 East 42nd Street, New York, 
NY 10017. 
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Activity 74 
OIL SHALE 

SCIENCE 



Objective; To demonstrate the production of oil from a sample of Chattanooga 
Shale. 



Procedure : 

1. Collect materials needed: test tube, test tube clamp, burner (burner or 
alchohol) , matches and several samples of oil shale. 

2. Collect several samples of oil shale and grind into small pieces. 

3. Place several pieces into a test tube and heat under a hood or in 
area where there is plenty of ventilation. 

4. As oil begins to collect, observe smoke and odor. Pour oil into small 
container for future observation or use, 

4. One may wish to use the collected oil ir. activities describing flow 
rates and reduction of friction. 



Res ources : 

1. Oil Shale . Channing L. Bete Co., Inc., 45 Federal Street, Greenfield, 
MA. 01301. 

2, Oil Shale - A Potential Source of Energy . U.S. Department of the Interior, 
Geological Survey, USGS: Inf 71-13 (R3) , Superintendent of Documents, 
U.S. Government Printing Office, Washington, DC 20402. 



3. Supplementary Energy Sources . American Petroleum Institute, Publications 
and Distribution Section, 2101 L Street, NW, Washington, DC 20037. 
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Activity 75 

THE NUCLEAR REACTOR 

SCIENCE 



or 



Objective: To help students develop an understanding of the nuclear react 
and its potential for producing electricity. 

P rocedure : 

Have students conduct library research and contact organizations to learn about 
the operation of a nuclear reactor and its potential use in the future, 
students should obtain answers to the following questions, 

1. What are the components of the nuclear reactor system? How does the 
system operate? 

2. How efficient is the nuclear power plant in comparison to the fossil- 
fueled plant? 

3. Does nuclear energy compete economically with other forms of energy? 

A. What are the most serious dangers involved in the production of nuclear 
energy? 

5, What are the major kinds of safety systems built into the nuclear power 
plant? 

6, What is the "emergency core cooling system' 3 in a nuclear reactor? 

7, How is radioactive waste transported, stored, and disposed of? 

8, How do thermal discharges from the nuclear plant affect the life cycles 
of aquatic plant and animal life? 

9, Can we afford to bypass the construction of more nuclear plants for 
cleaner and safer means of generating electric power? If so, what are 
the best alternatives to nuclear power? 

10- What agency approves the licensing of a nuclear power plant? 

11- How many nuclear power plants does TVA now have under construction in 
Tennessee? Where are these plants located? How many plants does TVA 
plan to build during the next 10 years? Where will these plants be 
located? 

12, What criteria does TVA use to select sites for nuclear plants? 
13, What is a nuclear park? 

14- What is the Price-Anderson Act? Explain, 

15, Where are known reserves of uranium located in the United States? In 
other countries? How long would uranium reserves in the United States 
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last based on present consumption rates? Could the breeder reactor 
greatly extend uranium supplies? If so, how? To what extent does the 
United States sell uranium to foreign countries? Why is this done? 
Does the United States import uranium? 

What is a nuclear reprocessing plant and hew does it function? 



Resources : 



Clinch River Breeder Reactor Plant Project, P. 0. Box U, Oak Ridge, TN 



2. Energy Research and Development Administration, 20 Massachusetts Avenue, 
NW, Washington, DC 20545. 

3 - Nuclear Power Information . Atomic Industrial Forum, Inc., 7101 ' con- 
sin Avenue, Washington, DC 20014. 

4. Nuclear Regulatory Commission, Washington, DC 20555. 

5. Tennessee Environmental Council, P. 0. Box 1422, Nashville, TN 37202. 

6. Tennessee Valley Authority, 400 Commerce Avenue, Knoxville, TO 37902. 
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Activity 76 
ENERGY FLOW 



SCIENCE 



Objective: To help students understand how energy from food i 
transferred, and lost. 



s used, 



Procedure: 



1. Discuss with students such terms as: food chain, producer, consumer, 
decomposer, respiration, biomass, trophic level, food pyramid, and 
calorie. 

2. Students should know that chemical energy available in life processes 
is constantly decreasing through the food chain. 

Students should: 

1. be able to construct a simple food chain and describe how energy is 
passed along it. 

2. know the extent to which green plants absorb the sun's energy. 

3. know the calories contained in some of the more common foods. 

4. know how energy is dissipated to maintain body metabolism. 

5. know how man, through agricultural processing of foods, loses or wastes 
significant amounts of energy. 

6. know what condition our environment is in. 

7. know how they can make our environment a better place in which to live. 

8. know why protecting the environments protects humans. 



As You Live You Breathe . American Lung Association, 1717 West End Avenue, 
P. 0. Box 399, Nashville, TN 37202. 

2. The Best Environmental Conservation Education, Local Conservation Districts. 

3- Chemical Energy: Science Activities in Energy . The American Museum of 
Atomic Energy, Oak Ridge Associated Universities, P. 0. Box 117, Oak 
Ridge, TN 37830. 

4. Environmental Education Packet, The World ground You . The Garden Club of 
America, 598 Madison Avenue, New York, NY 10022. 

5. Nutrition Know How . Procter and Gamble Educational Services, P. 0. Box 
14009, Cincinnati, OH 45214. 



Resources : 



ERIC 
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6 ' Vo^aT^V^ 6 '" ^^ as tic News Citi zen. March 6, 1981, 

7 ' iSnrlrS 

8. . What is Energy, Book I . The Department of Energy, Office of Consumer 
Attairs, The Education Programs Division, Washington, DC 20585. 
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Activity 77 

THE EFFECTS OF ACID RAIN ON PLANTS SCIENCE 



Objective : To help students understand how the burning of coal has helped 
create an increase in acidic rainfall. 



Procedure : 

1. Coal is being used to produce electrical power and is used in many 
industrial processes. The burning of coal produces S0 2 (Sulfur 
Dioxide) which reacts with water and sunlight to form H 2 SO^ (Sulfuric 
Acid) should be illustrated to the students. 

2. Solutions of various pH solutions should be made (pH 3-7) and sprayed 
on plants (for 2 to 3 weeks) to show the effects of acid rain. Other 
factors can be examined through this experiment as to the effects 
upon the biota. 



Resources : 

1. Acid Rain , United States Environmental Protection Agency. 1980. 
Office of Research and Development, Washington DC (EPA-600/9-79-036) . 

2. The Garden Club of America, 598 Madison Avenue, New York, NY 10022. 

3. Soil Conservation Society of America, 7515 NE Ankeny Road, Aekny, LA 
50021 



To show the etlects ot improper -a rip iMnii^; en the aquatic 
rr.acro: r.wrt ebrate cooir.un 1 ty . 



'lure : 

V'itl. th« lnm-ase demand lor energy .md the return to con:, to solve 
many u« these needs, strip mining has led to the contamination of 
."..in / '.tre.irv. rivers. Students should be shown slides or pictures 

! .trip mine area:, and given an understanding of how acid and heavy 
rw.ils are released fr^r. strip mine are. is into the aquatic environment. 

'Ihe bioassay should be set up by obtaining strip mine leachate or 
.'."•iking crushed coal in water for a week and decanting the leachate. 
A percentage leachate should be made 100, 75, 50, 25, and 5% t and then 
placing 10 >rg;."iisnH Into each Jar. A graph of the experiment then 
^an be plotted i or percent leachate against mortality. 



r; eh : 

Owil Mining Institute of America. k\h Ash Street, California, PA 15419. 

Co.i 1 Mijilnjj and Water _^uai iiy , Tennessee Valley Authority, 400 Commerce 
Avenue , Kn ' > xVi 1 jV, TTJ "*» 7902 . 

National Coal Association, - 1 'JO Seventeenth Struet, NW, Washington^ 

DC V)V&. 




THE EFFECTS OF ACID (pH) UPON AUUAT1C PLANT LIFE 



SCIENCE 



Objective: To show the student the environmental impact of strip 4 
upon the aquatic plant community. 

Procedure: 

1. Elementary students will be exposed to the facts of the increasing 
use of coal for coal-fired power plants as energy demand in-^ases. 

2. Show slides or photographs of strip-mined areas to illustrate the 
hazards of improper land management. 

3. Acidic solutions ranging from pH 7 - pi : hould be used. Place 
several branches of freshwater aquatic ^.mt Elodea into each glass 
jar. Plants should be examined under the microscope at various time 
intervals to note the effect of the various acid solutions upon the 
aquatic plant. 

Caution should be exercised in handling the various acidic solutions. 



R esources : 

Coal Mining and Water Qu ality. Tennessee Valley Authority, 400 Commerce 
Avenue, Knoxville, TN 37902. 

2. National Coal Association, 1130 Seventeenth Streei. NW, Washington, DC 
20036. 

3. United States Environmental Protect . \g e ncy, Office of Research 
and Development, Washington, DC. 



Activity 80 

WASTE HEAT UPON AQUATIC MACROIN VERTEBRATES 



SCIENCE 



Objective : 



To show the student that increased demands for power generation 
will have an environmental impact through the discharge of 
waste heat. 



Procedure : 



1. A mini-course in which the elementary students will learn how coal- 
fired and nuclear power plants operate and the environmental impact 
that they place on the aquatic macroinvertebrate communities. Slides 
and transparencies would be used to assist in illustrating the 
problem. 

2. The activity involves taking macroinvertebrates that have been 
acclimated to room temperature and placing ten of these organisms in 
preheated water at intervals of 5°F to a maximum of 30 J F above room 
temperature. A graph then can be constructed showing mortality versus 
time. The activity will show the effects of waste heat discharges 
upon the macroinvertebrate community. 



1. Coutant, C. C. /'Biological Aspects of Thermal Pollution II, Scientific 
Basis i'or Water Temperature Standards at Power Plants" CRC Cri ti cal 
Reviews in Environmental Control , 3(1): 1-24, 1972. 

2. Environmental Protection Agency, 401 M Street, SW, Washington, DC 



Resources : 



20460. 




ECOLOGICAL RELATIONSHIPS 



SCIENCE 



Objective: The students will become aware of changes in the natural world, 
adaptation of plants to an area disturbed by man, and will be 
able to identify five plants. 



Procedure: 



l n ? f 5 P re P aration: Explain the theory of succession to students. 
Include blue-green algae, grass, small broadleaf weeds, lichens 
sumac, red cedar, honey locust, tulip poplar, oak and hickory. Talk 
about possible reasons for an area to become clear of plant life. 

2. Take the children outdoors. Show students many of the plants found 
at the site. 

3. Have students in groups of two. Stake off an area 10 T by 10' and try 
to find and identify all the different plants. 

4. Have students list the plants found within their area in the possible 
order they would appear. 

5. Have students make a map of their plot and mark areas where groups of 
plants are found. 

6. Have students list possible environments that each plant would grow 
best in. Have students show how one environment created by one type 
plant might encourage other plants to grow, thus eliminating the original 
environment. 

7. Back in the classroom, have students write a report on their ideas 
including types of plants, types of environment, succession and 
adaptation. The students will come to some conclusion as to whether 
the area is in climax or not. 

8. Students will read reports to the groups and compare the findings of 
others. u 



Resources : 



1. American Forestry Association, 1319 18th Street, NW, Washington, DC 20006, 

2. Brockman, Frank C and Herbert S. Zim. Trees of North America . Golden 
Press (Golden Nature Guide Series), 1968. 

3. Garden Clubs of America, 598 Madison Avenue, New York, NY 10022. 

4. Parsons, Francis T. How to Know th e F erns. Dover Press, 1961. 
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Shuttleworth, Floyr< S. and Herbert S. Zim. Nonflovering Plants , 
(Golden Nature Guide Series), 1967. 

Zim, Herbert S. and Alexander C. Martin. Flowers: A Guide to 
Familiar American Wildf lowers . (Golden Nature Guide Series), 196 



Activity 82 

AN ADEQUATE SUPPLY OF PURE WATER IS ESSENTIAL FOR LIFE 



SCIENCE 



Objective : The student will be able to draw and explain, orally or 
written, the water cycle. 

Procedure : 

1. Show the film entitled "The Water ' /cle." 
2 - Read Modern Earth Science , pp. 256-259. 

3. Data Analysis: 

(a) graphs of water usage and projections 

(b) maps showing drainage by rivers, lakes, 3treams, etc. 

(c) drawings of water recycling in city treatment plant 

(d) reports on water conditions relating to pollution and 
possible solutions 

Resources : 

!• Modern Earth Science . Holt, Rinehart, Winston, 1969, pp. 256-259. 

2. "The Water Cycle." 10 minute film, Encyclopedia Brittanica Films, In 
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Activity 83 

THE ENERGY CRISIS 



SOCIAL STUDIES 



Objective: To help students understand that a sudden change in the supply 
or demand for energy may cause a crisis that can affect many 
aspects of our society. 



Procedure : 



Have students examine a series of headlines from the coal strike of 
1978 to see some of the effects of a sudden shortage of fuel. They 
should be able to make decisions about how to allocate fuel if a 
shortage cut off is needed. Compare with coal strike of 1981. 

2. Students should be able to: 

(a) define shortage by giving examples. 

(b) infer from data the effects of a shortage of energy. 

(c) evaluate different decisions about allocating resources 
during a shortage. 

(d) define scarcity. 

(e) apply the concept of scarcity to the energy situation of supply 
and demar . 

(f) interuroi graphs and cartoons pertaining to energy. 
Resources : 

The Energy Challenge. U.S. Department of Energy, Technical Information 
Center, P. 0. Box 62, Oak Ridge, TN 37830. 

2 - The Ener gy Crisis -Jmat You Can Do About It . Standard Oil Company (of 
Indiana), Mail Code 3705, 200 E. Randolph Drive, Chicago, IL 60601. 

3 - The Energy Future T oday, Grades 5-6 , U.S. Department of Energy, Technical 
Information Center, P. 0. Box 62, Oak Ridge, TN 37830. 

The Idea That Worke d. Soil Conservation Society of America, Ankenv. IA 
50021. 

5 * Michael Recycle. Reynolds Aluminum Recycling Co., Richmond, VA 23261. 

6 - The Nashv ille Tennessean . "Energy 81: Profits, Prices on Rise," Sunday, 
January 11, 1981. 

7 - THINK - Anybody Out There Think the Ener g y Crisis is Over ? The IBM 
Employee Magazine, October/November 1976 (Reprint). 



Activity 84 

ENERGY CONSERVATION 



SOCIAL STUDIES 



Objective : Students will be able to tell how energy is helpful to them in 
their homes and suggest ways energy can be used wisely. 



Procedure : 

1. The children need to realize that fossil fuels such as oil and natural 
gas are in very short supply. Conservation of energy resources is 
essential. But conservation will require a change in our attitudes 
and lifestyles. Conservation works only when everyone cooperates. 

2. Have the children draw a diagram of their house. Label the rooms 
(kitchen, bedroom, bathroom, living room, etc.). 

3. Have them take this drawing home and list in each room all the energy 
helpers in each room. 

4. On the second day discuss each room in turn, and make a list of the 
energy helpers in each room. 

5. Lead them to see the vast amounts of energy being used when we all use 
these energy helpers. 

6. Have children fill out the Lifestyle Survey Form. Discuss attitudes 
and willingness to change lifestyles in order to conserve energy. 

7. Sponsoring a poster contest will afford students an excellent opportunity 
to apply their knowledge about the energy situation and the need for 
conservation. 

8. Use Energy Ant booklets to reinforce teaching on energy conservation. 
Comic books on energy conservation will also stress the need to conserve. 

9. Encourage each child to ask his/her parents to help with the Energy 
Saver Checklist. 



Resources : 

!• Energy Activities with En erg y Ant . U.'Sl Department of Energy, Office 
of Consumer Affairs, Washington, DC 20585. 

2. Exxon, USA, P. 0. Box 2180, Houston, TX 77001. 

3. Tennessee Valley Authority, 400 Commerce Avenue, Knoxville, TN 37902. 

4. U.S. Environmental Protection Agency, Washington DC 20460. 



Activity 85 

ENERGY AND THE FUTURE 



SOCIAL STUDIES 



Objective: To encourage an interest in energy and energy conservation, 

and develop ideas on methods of energy available for the future. 



Procedure: 



1- Gather materials - newspapers and scissors. 
2. Pass newspapers out to students. 



3. 



4. 



Have students look through these newspapers and clip out articles 
that deal with energy. 

Have each student give a report (orally) on the article they cut out. 

5. Make a bulletin board so all students will have the opportunity to 
read these articles. 

6. Have students make a vocabulary list of the "energy 11 words they see 
most often in their article. 

7. Collect these words and have a spelling bee. Words might include: 
electricity, coal, shale, thermostat, conserve, gas, oil, resource, 
solar. 



Resources : 

1. The Energy Challenge, U.S. Department of Energy, Washington, DC 20585, 

2. Local newspaper office. 
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Activity 86 

ENERGY CONSERVATION S0CIAL STUDIES 

Objective : To familiarize students with the meaning of energy and the 
relative importance of conservation. 



Procedure : 

1. Ask students to give a definition of energy (allow for discussion). 

2. Explain that energy is the power to make things move. Explain the 
different forms that energy takes on - radiant (sun), mechanical (water- 
fall), electrical (electricity through transmission wires), chemical 
(heat energy in food causing it to change it's form). 

3. Ask students if they can demonstrate a type of energy. 

4. Take an energy field walk. Have students go outside and talk about 
different ways energy is converted. Talk about ways we could conserve 
energy now that we know the types of conversions that take place. 

5. Have students make a chart that includes objects viewed, energy source, 
product. 



6. Talk about past sources of energy and present sources of energy. 

7. Discuss the "good old days" and ask children if they would like to 
return to these days and give reasons as to why they would or would 
not like to go back to these times. Ask students what they feel the 
future holds as far as energy is concerned. 

8. Have students write a story on "The Day I Went Back in Time 11 and cite 
the differences in types of energy available then and now. 

9. Ask students who they feel uses the most energy: 

Industry Transportation 
Commerce Residents 

Allow for discussion and have students give reasons why they answered 
as they did. Then explain why industry is the number 1 user of energy, 
transportation is number 2, residents are number 3, and commerce is 4. 



Resources : 



1. Energy and Man's Environment, 0224 SW Hamilton, Suite 301, Portland OR 
97201. 

2. Tennessee Energy Authority, 709 Capitol Boulevard Building, Nashville, 
TN 37219. 



3. Thompson, Ray. The Energy Link . Ginn and Company, 1978, Lexington, MA. 



Activity 87 

HOW COAL WAS FORMED 

SOCIAL STUDIES 

Procedure : 

!• In introducing this activitv ^t-,-^ -u , , 
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Activity 88 

THE GOOD OLD DAYS? 



SOCIAL STUDIES 



Objective: Students will have an opportunity to discover how petroleum and 

natural gas have changed American lifestyles during the past fifty 
years, and to consider whether they would want to return to the 
good old days/ 



Procedure : 



This activity gives students a chance to explore the memories of older 
members of the community. They may wish to find out about the "good 
old days by visiting someone in small groups. If some students do 
not have a grandparent or older adult living close by, they may want 
to combine their energy-unit interview with a social visit to a local 
nursing home or senior citizen's center. 

Encourage class members to think up additional questions of their own- 
When the interviews are completed, discuss the answers together and 
tally results. Ask students if they would like to have lived fifty 
y^nrs ago. 



Resources : 



The Energ y Challenge . U.S. Department of Energy, Technical Information 
Center, P. 0. Box 62, Oak Ridge, TN 37830. 



Activity 89 

PAST AND PRESENT ENERGY SOURCES 



SOCIAL STUDIES 



Objective; The Student will be able to compare early and modern source, 
of energy. 

Procedure ; 

1. List the energy resources that early man used for the following 
activities: 

(a) Heat his shelter: sun, wood, peat, or charcoal 

(b) Make tools: wood, peat, charcoal 

(c) Have light at night: wood 

(d) Find food: muscle power 

2. List the energy xeao^r ;hat you, your family and cowm ty use 
for the following acux.^tlu." 

(a) Heat your home: electricity, y ^ural gas, oil, coal, wood 

(b) Run machines: e lectricity, oil, coal, natural gas 

(c) Have light at night: electricity 

(d) Find food: students should understand that food is grown, ■■■ 
stored and packaged for them. Electricity is used for refrig- 
eration. The machines for farming are usually run by the 

energy provided by petroleum or electricity. 

3. Discuss using our modern sources of energy, what can we do today i;hat 
early man could not do? 

Resources : 

1. Energy and Your Future Environment , The Chevron Research Company, 
1973, Distributed by Visual Materials, Inc., Redwood City, CA. 

2. Exxon Corporation, 1251 Avenue of the Americas, New York, NY 10020. 

3. Gulf Oil Corporation, Gulf Building, Pittsburg, PA 15230. 

4. Texaco, Inc., 135 East 42nd Street, New York, NY 10017. 
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Activity 90 

ENERGY, PAST, PRESENT AND FUTURE SOCIAL STUDIES 



Objective; The student and teacher will identify key topics and concepts 
in the study of energy resources as a basis for future study. 

j^t ocedure : 

The '"/.udenta will study a group of worksheets, along with films trips and 
cassettes, transparencies and games, which are packaged together in a kit. 
Ihe student will go through the following steps: 

1- The students will be given a pre~test to see how much they already 
know about energy. 

2. The students will study a list of terms dealing with energy. 

.3. The students will be able to define the terms "energy, fuel, and work," 
and describe their relationships. They will also develop some under- 
standing of their own uses of energy. 

4. The students will see the filmstrip and cassette, "Energy and Your 
Future v K in conjunction with transparencies of past, present, and 
future energy resources. 

3. The students tfiil participate in the wall-chart game, "The Energy Game," 
where they will learn that there are limited amounts of energy resources 
and that the conservation of energy depends upon individual and corporate 
decision making. 

After these activities, the students will be able to give consideration to the 
following: 

1. Compare man's needs and uses for energy in the past, present, and 
future. 

2. Understand some of his own uses of energy and how he makes it work for 
him. 

3. Be able to discuss the relationship of population growth, a higher 
standard of living, and the need for more energy. 

Pesources : 

1. American Petroleum Institute, 2101 L Street., NW, Washington, DC 200?" 

2. The Chevron Research Company, Visual Materials, Inc., Redwood City, 

3. Elementary School Science Series . McGraw-Hill Book Company, Webster 
Division, New York, NY. 

(Over) 
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4. IBM Corporation, IBM Employee Magazine, October/November 1976. 

5. Tennessee Energy Authority, 709 Capitol Hill Building, Nashville, TN 
37219. 

6. Tennessee Valley Authority, Division of Energy Conservation, 400 
Commerce Avenue, Knoxville, TN 37902. 

7. The American Museum of Atomic Energy, Oa^: Ridge Associated Universities, 
P. 0. Box 117, Oak Ridge, TN 37830. 
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Activity 91 

ENERGY AND YOUR FUTURE ENVIRONMENT SOCIAL STUDIES 



Objective: To help the students understand how man has grown materially 

and technologically, but has not controlled many of the negative 
by-products of that growth. 



Procedure : 

1. Have students see the filmstrip and cassette, "Your Future Environment, " 
along with transparencies on population growth. 

2. The stikdents will then work with worksheets and transparencies on 
population and how its rapid increase has created environmental problems. 

3. Have students work with and discuss worksheets on air, land and water 
pollution and what is being done to solve the problems. 

4. The studenta can participate in the wall-chart game "Newtown. 11 This 
game allows students to make individual decisions concerning their life- 
styles and consequently their environment. 

5. The students will be given a post-test to see how much they have learned 
about energy and the environment. 

6. After completion of this project, along with that on n Energy, Past, Present 
and Future," the students will be given a certificate of completion. 

Following this experience, the student will: 

1. be able to recognize problems in his own environment and consider 
solutions to the problems. 

2. understand t\u\t demands for higher standards of living without concern 
for the environment can be a cause of pollution. 

3. be able to identify some technological advances and describe their 
possible effects on our environment. 



Resources : 

1. American Lung Association, 1740 Broadwsy. New York, NY 10019. 

2. The American Museum of Atomic Energy, Oak Ridge Associated Universities, 
P. 0. Box 117, Oak Ridge, TN 37830. 

3. The Chevron Research Company, Visual Materials, Inc., Redwood Ctiy, CA 
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4. Elementary School Science Series , McGraw-Hill Book Company, Webster 
Division, New York, NY. 

5. Exxon, U.S.A., Public Affairs Department, P. 0. Box 2180, Houston, XX 
77001. 

6. Reynolds Aluminum Recycling Company, Richmond, VA 23261. 

7. Tennessee Energy Authority, 709 Capitol Hill Building, Nashville, TN 
37219. 

8. U.S. Department of Energy, Technical Information Center, P. 0. Box 62, 
Oak Ridge, TN 37830. 
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Activity 92 

HOW COAL IS USED 



SOCIAL STUDIES 



Objective: Students will trace the route of energy from the coal mine to the 
electric light, and analyze current problems and opportunities we 
race in using coal. 



Procedure : 



1. Point out that in 1978 almost 77 percent of all coal mined in the U.S. 
was used to generate electricity. Then ask students to fold their 
papers in half lengthwise so that only the symbols and boxes on the left 
are visible. Explain that the symbols, which represent the steps 
involved in getting energy from the coal mine to their light bulbs, are 
scrambled. 

2. Ask them to draw the pictures in the correct order in the spaces. When 
they unfold the paper, if the symbols have been drawn correctly, each 
will be opposite a written description of the process. Be sure that 
the class reads, preferably together, the information that accompanies 
each step. 

3. On the back of the activity sheet or on another piece of paper, students 
can name some of the uses of electricity in their own surroundings. They 
might consider which of those uses they feel they could live without. 
Children are often intrigued by or receptive to modifications of life- 
styles. Although we probably will never go back to a simpler life without 
electricity, we will certainly face a period of conservation of resources 
and re-evaluation of priorities. Discuss various alternatives with your 
class. 

4. Long-distance transmission of electrical energy is an inefficient process 
but if improved, it could give us additional energy resources. Much 
energy is lost because of heat and friction caused by resistance of the 
metal wires through which the electricity passes. 

5. Some students might want to research and report to the class just how 
efficient energy use is in the various sectors such as industry and 
transportation. 

6. The final activity asks students to describe some facts about our current 
coal situation either as problems or opportunities. Of particular 
interest is the third fact: 80 percent of the coal presently being mined 
comes from the East, but the western reserves contain approximately half 
of the recoverable coal in the United States. While substantial 
western reserves evi«it f mining of these resources presents problems also. 
Most western coal requires surface mining, and reclamation of western 
land will be more difficult because of the low rainfall and sparse vege- 
tation in that part of the country. In addition, because major industrial 
centers are in the East, transporting the coal over long distances will 

be expensive. 

^ (Over) 
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Most of the problems can be solved bur rho c „i • 

will probablv be expensive !i u , Utlons Chac ar " dfcvi «^ 
with a clear" understanding" t h! t f inlsh the stud y ° f coal 

using less energv or g leased ^ t0 be made ! between 

much energv as possibleo^p otect na tnf 8 " beCW6en haVing as 

sacrificing beautiful land nTl! 8 , environment; and between 
cost (in higher energy ^ » 

i^Sir b6tWeen -—entst: l^°X«oi 5?ST 



Resources 
l. 



SnleT 15 ^ U S Department of Energy, Technical I„f 

uencer r. o. Box 62, Oak Ridge, TN 37830 
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Activity 93 

PETROLEUM: FROM NATURE TO YOU S0C IAL STUDIES 



Objective: To help students develop an understanding of the formation of 

petroleum, its commercial development, and its importance today. 

Procedure : 

1. The world of today's student is oil oriented. In order to gain a 
fuller understanding of the obtaining of petroleum conduct an " informa- 
tion hunt." Using library reference materials make charts, graphs, 
and posters to illustrate the Story of Petroleum from Nature to You. 

2. Specific information for use in "information hunt. 1 ' 

(a) Prehistoric conditions under which formation began. 

(b) How early petroleum sources were obtained and used? 

(c) Ways we search for and discover petroleum. 

(d) Leading world fields. 

(e) Leading world producers. 

(f) Leading world consumers. 

(g) Graph use of petroleum versus availability (how long will known 
sources last?) 

Resources: 

1. Petrochemical Energy Group, 1701 Pennsylvania Avenue, NW, Suite 335, 
Washington, DC 20006. 

2. ..Petroleum Industry Research Foundation, 122 East 42nd Street, New York, 

NY 10017. 

3t U.S. Department of Energy, Technical Information Center, P. 0. Box 62, 
Oak Ridge, TN - 37830. 
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Activity 94 

SYNTHETIC FUELS S0CIAL STUMES 



Objective: To help the students understand that synthetic fuels may be the 
answer to future energy supplies. 



P rocedure ; 

1. The basis for this study is to let the student research countries 
(such as Brazil) that have attempted to switch to alternative fuels. 
The technology is available to make combustion engines that run on 
alchohol or mixtures such as gasohol and methanol, i.e., methanol may 
become important because it burns clean and nonpolluting. Today it is 
made from natural gas, but could be made from coal or biomass. 

2. Other apsects to introduce is the converting of gas-run engines to 
alchohol. The conversion is not complicated and within the future could 
ease the burden of the U.S. energy crunch. 

3. The use of synthetic fuels is being studied as an alternative to 
fossil fuels as an energy source. The problem of making synthetic 
fuels is the overriding factor present today. The use of synthetic 
fuels has existed in the racing circles, but has not caught on with the 
present society. 



Resource s : 

1. American Geolcgical Institute, 2201 M Street, NW, Washington, DC 20037. 

2. Center for Energy Information, 340 East 51st Street, New York, NY 10022. 

3. Energy Research Corporation, 6 East Valerio Street, Santa Barbara, CA 
93101. 

4. Energy Research and Development Administration (ERDA) , 20 Massachusetts 
Avenue, NW, Washington, DC 20545. 

5. "Synfuels, Fill'er Up!" Energy National Geographic-Special Issue , 
pp. 90-91, February 1981. 

6. Synthetic Organic Chemical Manufacturers Association, 1075 Central Park 
Avenue, Scarsdale, NY 10583. 
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Activity 95 

PROBLEMS AND SOLUTIONS TO ENERGY PROBLEMS S0CIAL STUDIES 

Objective: The student will become more aware of the problems of alternate 
energy sources and some solutions to these problems. 

Procedure : 

I. List and discuss new energy sources. 



2. 



Discuss problems (if any exist) with new energy source-. Axso list 
them. 

3. If any disagieement occurs, the disagreeing party should be ready to 
defend the disagreement. The shortcomings of new energy sources would 
enhance our future generation about the pros and cons of alternative 
energy sources. Some of these sources have a definite impact on man 
and his environment. 

Resources : 

lm .The Enerfiy Challenge. U.S. Department of Energy, Technical Information 
Center, P. 0. Box 62, Oak Ridge, TN 37830. 

2. National Energy Resources Organization, 821-15th Street, NW, Suite 636, 
Washington, DC 20005. 

3. Resources for the Future, Inc., 1755 Massachusetts Avenue, NW, 
Washington, DC 20036. 
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Activity 96 

CAN ANYTHING BE DONE? SOCIAL STUDIES 



Objective : To help students develop an understanding of the concept of 
supply and demand in relation to energy. 



Procedures: 



1. Collect materials: Cartoon Sheet (1) "Our Energy Appetite, " "Classroom, " 
and "Bicycling; 11 world energy bank handouts. 

2. Activity I - Inferring from Cartoons 

(a) Distribute uartoon Sheet //l. If the students need help in 
interpreting cartoons, work with them through each of the 
questions of how this cartoon shows scarcity . If the students 
were the "World Energy Doctor," what would they prescribe for 
the patient? What is the problem with each "prescription?" 

(b) Distribute Cartoon Sheet //2. This Cartoon Sheet with three 
cartoons may be used in a number of ways. 

(1) The questions on the back of the sheet may be duplicated 
and distributed to students, or 

(2) distribution of the cartoons can be made without the 
questions. Have the class identify the cartoon that: 

(a) shows ways to use less energy. 

(b) may imply that we just live with scarcity. 

(c) shows ways to increase the supply of energy. 

(c) What is the problem with each of the "solutions" offered in the 
cartoons? 

(d) Ask the students if they can define the word "tradeoff." 

(e) Have students identify a tradeoff in each of the cartoons. 

(f) Which of the tradeoffs dc they seem most comfortable with? 
Why? 



ERLC 



Activity II - The World Energy Bank 

(a) Before distributing the World Energy Bank sheet, ask the students 
what they would have to do if they wanted to buy an item that 
they couldn't afford. 

(b) If we want to have more energy in the future, what must be done 
now? 

132 
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3. (c) Hand out the Energy Bank sheet. Review with the students what 
each of the symbols for sources of energy mean. 

(d) Why are withdrawals from the Bank increasing? 

(e) According to the picture, by how much will energy consumption 
have grown by the year 2000? 

(f) How can "deposits" be increased? 

(g) How can "withdrawals" be reduced? 

(h) What are the problems with using less now? 

(i) What are the problems with increasing energy supply? 

Resources : 

l - The Energy Future Today, Grades 7,8 and 9, Social Studies . U.S. Depart- 
ment of Energy, Office of Consumer Affairs, Washington, DC 20585, 
April 1980. 

2. U.S. Department of Energy, Technical Information Center, P. 0. Box 62, 
Oak Ridge, TN 37830. 




145 



Activity 97 

COAL FACTS: COSTS AND BENEFITS S0CIAL STUDIES 



Objective: To help students to understand that the supply of energy can 

be increased in the short run in the United States by developing 
and increasing the use of coal, but this will involve investment 
and tradeoffs. 



Procedure : 

1. Collect booklets for student use: "The Coal Facts,' 1 "Coal: The Costs 
and Benefits, " "The President's Cabinet." 

2. Introduce the students to the idea of cost and benefits. Remind the 
students of the shortage exercise "Can Anything Be Done?" Oil could 
not be delivered. Assume that the community decides to close down the 
schools. 

3. What can we infer about the way energy. is used in the cartoon that is 
different from today? 

4. Describe what the "cartoon world" looks like, keeping in mind the fact 
that all energy must be used to its utmost efficiency. 

5. Can they see some advantages to this possible energy situation? What 
disadvantages? 

6. Speculate with the class about possible relations between the present 
and the future. 

7. Energy Decisions 

(a) Copy the "Possible Future Energy Situations" on separate pieces 
of paper. 

(b) Divide the class into four large groups and give each group one 
possible future energy situation. This is passed from student to 
student, each one adding a one sentence consequence of the situa- 
tion on the paper. 

(c) Encourage the students to build on what they already know about 
energy and on the original statement. These statements should be 
consequences the students think could be possible. For example, 
one answer for situation #1 could be "Everyone would starve to 
death." 

8. The Coal Facts 

(a) Distribute copies of "The Coal Facts" and the analysis sheet, "Coal: 
The Costs and Benefits." 



(b) Be sure that the class understands each piece of data on the handout. 
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B. (c) Allow time for discussion of the data. Some terms may need to be 
explained to the students. 

(d) In small groups, or individually , have the students complete the 
worksheets. 

9. The President's Cabinet 

(a) Assign roles to the students. More than one person can serve as 
the Secretaries or each secretary can have several aides. 

(b) Have students prepare brief presentations to be made at Cabinet 
meetings. Students can find data for these presentations on 
n The Coal Facts 1 ' sheets. 

(c) To conduct the cabinet meeting arrange the chairs in an oval. 
Although the President can keep order, the students should be told 
that the cabinet meetings are very orderly and serious. 

(d) At the end of the discussion, the President must make the decision. 
The President does not have to do this on the basis of a vote. 



(e) After the meeting, the class can discuss if the President made a 
wise decision. 

(f) What will the nation and Congress have to do to act on the 
President's decision? 



Resources : 

1. The Energy Future Today, Grades 7, 8 and 9 -Social Studies . U.S. Depart- 
ment of Energy, Office of Consumer Affairs, Washington, DC 20585. 

2. National Coal Association, 1130 Seventeenth Street, NW, Washington, DC 
20036. 
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Activity 98 

WHY DON'T WE CONSERVE 



SOCIAL STUDIES 



Objective : 



To help students tc see that decisions to conserve energy are 
made on the basis of knowledge, attitudes, cost, government 



sanctions, and technology. 



Procedures: 



1. 
2. 



3. 



Collect- the following materials: Energy Quote, and Student's Conserva- 
tion Survey. 

In a large group discussion or small groups, have the students quickly 
identify the energy quotes. Have students sort or classify the quotes 
into those that may encourage the use of energy and those that may 
encourage the conservation. Why? 

(a) Have the students decide how these quotes influence behavior. 

(b) What other types of advertising currently on television, in 
magazines or on radios encourage or discourage the use of energy. 

(c) Is it easier to shift to using more or less energy? Why? 

Have students complete the survey individually. Compile the answers 
to the questions. These can be listed on the board. 

(a) Encourage the students to express the reasons for their choice. 

(b) Students will probably disagree with each other. Ask for 
volunteers who are opposed to a particular viewpoint, have them 
explain their viewpoint to each other. 

(c) Tell the students that as a class they must reach a consensus about 
which of these proposals to recommend to the President or Governor. 
If a consensus is reached, try to identify why this particular 
solution was favored. 

(d) Which of these energy uses are necessities? Which are luxuries? 
What makes the difference? 

(e) In conserving energy what tradeoffs are they willing to accept? 
Vhat aren't they willing to give up? 

Conclude the lesson. Why should we conserve energy? Review with, 
the class the supply and demand graph. 



Conservation Foundation, 1250 Connecticue Avenue, NW, Washington, DC 20036. 



Resources: 



(Over) 
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Tennessee State Department of Conservation, 2611 West End Avenue, 
Nashville, TN 37203. 



The Energ y Future Today, Grades 7, 8 and 9 - So ci al Studie s. U.S. Depart- 
ment of Energy, Office of Consumer Affairs, Washington, DC 20585, 
April 1980 
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Activity 99 

WHERE SAVINGS CAN BE MADE 



SOCIAL STUDIES 



Objective : To help stuc s understand that changes in techology and 

lifestyles, nixie requiring some present tradeoffs and invest- 
ments, mav i±ve energy for future needs. 



Procedure : 

1. i- ,r this activity you will need: Chart - "Where Energy Savings Could Be 

if 

2. Brainstorm with the students all the ways they can think of that they 
might have saved energy today. 

(a) How could they save energy directly? How could they save energy 
indirectly? 

(b) Why might they choose (or not choose) to conserve in this way? 

(c) Which of these choices were under their control? Which choices 
were under the control of the parents or other authorities? 

(d) Which of these savings would be easy to make; which difficult? 
Why? 

(e) Would people of different economic levels have the same or dif- 
ferent di f ficulties in making these choices? 

3. Distribute copies of the Chart "Where Energy Savings Could Be Made." 

(a) Which of these savings could be made by changes in the way we 
live our lifestyle? Which would take major changes in technology/ 
Which requires both? 

(b) If a barrel of oil costs $32, how much money would be saved by 
these changes? 

(c) What if the price of oil doubled? What savings could be made? 

(d) Using less energy will generally cost the consumer less money. 
What costs must the consumer take into account before deciding if 
it is economically profitable to invest in energy saving measures? 
Can some of these savings be made without financial coet7 *i 
these items don't cost money and they can save money, why don t 
people save energy in these ways? 



Resources : 

1. Conservation Foundation, 1250 Connecticut Avenue, NW, Washingt 
20036. 

(Over) 
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2. Consumer Federation of America, Energy Policy Task Force, 1012 Fourteenth 
Street, NW, Suite 901, Washington, DC 20005. 

3. The Energy Future Today, Grades 7, 8 and 9 - Social Studies . U.S. Depart- 
ment of Energy, Office of Consumer Affairs, Washington, DC 20585, 
April 1980. 
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Activity 100 

NUCLEAR FISSION: COSTS AND BENEFITS SOCIAL STUDIES 



Objective : To help students understand that the use of nuclear fission to 

provide an increase in the supply of energy in the near and mid- 
term is possible but involves a number of tradeoffs. 



Procedures : 

1. For this activity you will need: "Nuclear Fissioi.. Costs and Benefits. " 

2. Have students examine the data on nuclear fission. 

3. As a class, have the students identify some of the costs and benefits 
of increased nuclear production. 

4. Have an informal debate on: "Nuclear power should be increased in the 
United States. " 

5. Conclude th^ lesson. What short term options are available to the 
United States \or dealing with scarcity? 



Resources : 

1. Atomic Industrial Forum, Inc., 475 Park Avenue South, New York, NY 10016. 

2. Clinch River Breeder Reactor Plant Project, P. 0. Box U, Oak Ridge, TN 
37830. 

3. The Ener.gy Future Today, Grades 7j 8 and 9 - Social Studies . U.S. Depart- 
ment of Energy, Office of Consumer Affairs, Washington, DC 20885. 

4. Nuclear Power and the Environment . American Nuclear Society, 244 
East Ogden Avenue, Hinsdale, IL 60521. 
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Activity 101 
OIL? FROM SHALE ? 



SOCIAL STUDIES 



Objective ; To demonstrate to students that oil shale is being considered as 

a very realistic source of oil in the future, and to make students 
aware of the need to explore new ideas for energy sources. 

Procedure : 

1. Since Tennessee has large deposits of oil shale the students might 
develop panel groups to explore the effects of mining oil shale. 
What effects might this have on the economy of Tennessee? What 
threatening environmental impacts might it have? 

2. Each panel will discuss and choose a topic of importance after the 
teacher has explored these areas in class discussion. Specific 
questions might include: 

(a) Where in Tennessee are these deposits located? 

(b) How shall these deposits be taken from the earth? 

(c) What effects will mining have on the surrounding environment? 

(d) What benefits can we see from this industry? 

(e) How much oil will these deposits produce? 

(f) What will become of the land when mining operations cease? 

3. Encourage exploration of all aspects of oil from shale. We need energy 
and this may be a source. Look at pros and cons. 



Resources ; 

1. Oil Shale . Channing L. Bete Co., Inc., 45 Federal Street, Greenfield, 
MA 01301. 

2. Oil Shale, A Potential Source of Energy . U.S. Department of Interior, 
Geological Survey. USGS: INF-71-13 (R. 3) , Superintendent of Documents, 
U.S. Government Printing Office, Washington, DC 20402. 

3. Supplementary Energy Sources . American Petroleum Institute, Publica- 
tions and Distribution Section, 2101 L Street, NW, Washington, DC 20037. 
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Activity 102 

ENERGY AND GEOGRAPHY S0CIAL STUDIES 



Objective: Students will be able to understand and describe the importance 
of a network concept in relation to energy problems. 

Procedure ; 

1. Gather materials: map of community, yarn or string, tape or pins. 

2. Have the students locate on the community map: a power plant, the school, 
city hall, home, local businesses. Using the yarn to represent the 
means by which energy is transported, have students get electricity from 
the power plant to each of the above places. The yarn supplies the 
energy to all these places. 

3. Ask the following questions. 

(a) How does the energy get to each place? 

(b) Do the yarn lines show all of the wires needed to transport the 
energy? If not, tell what others may be needed. What may happen 
to the network i^ a line is broken? 

4. On the map identify places where students in the class have , avelled. 
How far was the longest trip? How many miles? What forms of energy 
were used in these travels? Where was the energy obtained which 
enabled this network to work? Where was the place that was travelled 
to most often? 



Resources : 

1. Energy Activities: A Station Approach . Tennessee Valley Authority, 
Environmental/Energy Education Program, Division of Land and Forest 
Resources, Norris, TN 37828. 

2. Local City Map. 
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Activity 103 

ENERGY AND GEOGRAPHY 



SOCIAL STUDIES 



Objective : Students will become aware of the cities in the United States 

that consume the most energy and be able to understand why these 
cities consume more. 

Procedure : 

1. Gather materials: map (United States), Social Stu lies Workbook and 
Textbook. 

2. Divide the class into four groups. Give the groups the title of North, 
South, East, and West. 

3. Have students cite major cities in each area in //2. Then have the ■ 
students find out why they're so large (climate, population, 
industry, etc. ) 

4. Have students chart the different types of energy used in each city 

and see which type of energy is used more frequently. Discuss the areas 
that would benefit the most from solar energy. 

5. Discuss TVA and the benefits it brings to Tennessee residents. 

6. Have students brainstorm to think up ways these cities could save 
energy. 

7. Have students discuss the usage of coal and its effects on the people 
in smaller, rural areas. Allow the students to debate the "pro's 
and cons 11 of coal as a major source of energy. Be sure to include 
some of the problems in mining coal and the relatively inexpensiveness 
in comparison with other sources of energy. 

8. Pass out a ditto sheet that can be colored by the students in which 

the cities that consume more energy by coal be colored black, the ones 
who consume more energy by solar energy be colored in yellow, the ones 
who use more geothermal be colored in gray, and the ones using more 
chemical energy be colored in blue. 

9. As a type of followup have students write a story on n The Day All 
Energy Stopped.' 1 



Resources : 

!• Kaplan, Sandra Nina, Jo Ann Butom Kaplan, Sheila Kunishima Madsen, 

and Bette K. Taylor. Change for Children - Ideas and Activities for 
Individualizing Learning . Goodyear Publishing Company, Inc., Pacific 
Palisades, CA, 1973. 

2. Local Library. 
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Activity 104 

WHERE WE GET OUR ENERGY: HOW WE USE IT SOCIAL STUDIES 



Objective: Students will learn the four sectors of energy users and how 

these groups consume the major primary energy resources, analyze 
their own energy consumption in relation to the four sectors of 
use and increase their awareness of their own stake in solving 
our energy problems. 

Procedure ; 

1. When discussing energy consumption, energy experts generally divide our 
society into four sectors: transportation (which includes trucks, trains, 
planes, buses, motorbikes, ships, etc.); industrial (factories); com- 
mercial (stores, offices, schools, hospitals, theaters, churches, etc.); 
and residential (homes and apartments) . Graph A shows the percentage 
of our nation's energy used by each sector. It shows, for example, 
that industry is the biggest user of energy, that transportation runs 
a close second, and that the rest of the energy pie is divided by the 
commercial and residential sectors. 



2. It is important for students to see that all of us are involved directly 
or indirectly in each sector. The exercise that accompanies Graph A 
dramatizes for them that many of their daily actions contribute to the 
total amount of energy each of the four groups use. 

3. In a later unit on energy conservation students will discuss further 
some ways that they, sz individuals and membevs of society, can save 
energy. For now, it is sufficient that they be aware of the general 
areas in which they can have the opportunity to take direct action to 
save energy - at home, at school, and on the road. 

4. Graph B shows the primary energy resources thaw the four groups on Graph 
A consume. The data reinforce a fact students have already learned: we 
have come to rely on three primary sources of en »rgy to meet our needs - 
oil, natural gas and coal. It aluo presents t with a new fact: our 
two other important primary energ, £>urcis- v iroolectric and nuclear - 
meet a comparatively small percenrge of ergy needs. One question 
below the chart asks students to conr^drr why hydroelectric power will 
not be a major source for the future. Some students will probably be 
able to say that hydroelectric power offers little hope because there 
simply is not enough falling water to supply us with large amounts of 
power. 

5. You might ask students why they think nuclear energy represents such a 
small percentage (3.9 percent). Some students will probably know that 
public concern about safety and high construction costs have slowed the 
production of nuclear energy. 

Resources : 

1. The Energy Challen ge. U.S. Department of Energy, Technical Information 
Center, P. 0. Box 62, Oak Ridge, TN 37830. 
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Activity 105 

ENERGY EFFICIENT CITY 



SOCIAL STUDIES 



Objective : 



To make the students more aware of the necessity of conservation 
methods through looking at the energy consumption of a large 
city and to allow them to plan and suggest methods of conserving 
energy by planning a city. 



Procedure : 



1. Divide the class into groups to help design an energy-conserving city. 
Have the following committees: 



Each committee should keep in mind the necessity that planning must be 
centered on the conservation of energy. 

2. Four questions they might ask are: 

(a) How do changes in population affect what I choose? 



(c) How will it affect the health of all concerned? 

(d) Are the necessary energy sources availabl- and where do they come 
from? 

3. Allow the class to do a layout by coordinating all committees. 



1. Mayor's *.nev»* r »ni8ervation Corral t tee, c/c Environmental Planning and 
Manag-.nn-i:* I'vv • :t, Metropolitan ftovcrament of Nashville and Davidson 
County, Si'iulnrn Building, Suite 615, Nashville, TN 37201. 

2. Tenr 2' it t r - artment of Transportation, Bureau of Area Mass Transit, 817 
Highway holding, Nashville, TN 37219. 

3. U.S. Department of Health and Human Services, Office of Consumer Affairs 
Washington, DC 20201. 



Transportation 
Housing 

Communications 



Energy Production 
Recreation Facilities 
Schools 



(b) 



How will my choice change the environmental status of the area? 



Resources: 



Activity 106 

USES OF ENERGY SOURCES 



SOCIAL STUDIES 



O bjective : The student will be able to define the terr.s energy, fuel 

and work, and describe their relationships wnile also developing 
ac\ understanding of some personal uses of energy resources. 



Procedure : 



1. Use your dictionary to find the meaning of these words: 
(a) Energy: The power to do work 



(b) Fuel: Anything that is burned to give heat or p ower 

(c) Work: The use of energy or skill in doinfi or making 

some thing 



Name the kind of energy or fuel you and your family use for each of the 
following activities: 

Activities Energy or Fuel 

(a) Ride in the car fiasoline 

(b) Watch television electricity 

(c) Cook out of doors or at a picnic wood or charcoal 

(d) Run and play using your muscles — t°PA 

(e) Grow flowers soil and s un 

(f) Keep food in the refrigerator electricity o r g ag. 

(g) Cook food in the kitchen ^^Bc^it^SL^ 

Can you find out where the electricity that you use at home comes from 
and how much you use each month? (Suggest ion: ask you parents.) 



Resources: 



1. Energy and Y our,, Future L En vtepj2£nt. The Chevron Research Company, 1973. 
Distributed by Visual Materials, Inc., Redwood City, CA. 

2. Phillips Petroleum Company, 4A4 Phillips Building, BartlesviF. t , OB 7<>C(; 

(Over) 



Texaco, Inc., 135 East 42nd Street, New York, KY 10017. 



9 
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Activity 107 
LAND POLLUTION 



SOCIAL STUDIES 



.Objective: To learn about the local community 1 s efforts to control land 
pollution. 



Procedure 



Find out how solid waste materials are disposed of in your community. 
Do you think it is making your community better or is causing pollution? 

S tudents answer will vary by region . 
List materials currently being recycled: 

Student answers may include: aluminum, wood, plastics, pap e r^ oil, 
tin cans, glass containers, water, iron and steel 



3. For a related project, visit your local garbage disposal facility. 
Become aware of: 

(a) depth of soil cover, 

(b) presence of rodents or insects, 

(c) proximity of lakes, rivers and reservoirs. 

4. Discuss plans for future land use in your community. 

5. Discuss what can be done to help in recycling newspapers and metal 
containers such as aluminum cans. 

Resources : 

1. Aluminum Recycling Association, 200 L Street, NW, Suite 502, Washington, 
DC 20036. 

2. Energy and Your Future Envir onment . The Chevron Research Company, 1973, 
distributed by Visual Materials, Inc., Redwood City, CA. 

3. National Association of Recycling Industries, 330 Madison Avenue, New 
York, NY 10017. 

4. National Center for Resource Recovery, 1211 Connecticut Avenue, NW, 
Washington, DC 20036. 
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Activity 108 

ENVIRONMENTAL IMPROVEMENT SOCIAL STUDIES 

Objective : To learn about local efforts in the community to improve the 
environment. 

Procedure : 

1. What governmental agency is responsible for air pollution control in 
your community? 



Stu d ent answers w ill vary by regio n. 



Describe the main systems 


of transportation in your community. 


Student answers will vary 


by region. Answers may include mass transit, 


trucking, or bus system. 


What are industry and government doing in your coramunitv to control air 


pollution? 




Student answers will vary 


by region. Answers may include lists of 


municipal codes and state 


regulations. 



A. List groups* clubs, or other organizations in your community that are 
working to improve ie environment. Describe their activities. 

Answers may include special interest groups as well as government _ k 

agencies. 

Resources : 

1. Center for Environmental Education, 1621 Connecticut Avenue, NW, 
Washington, DC 20009. 

2. Citizen's Advisory Committee on Environmental Quality, 1700 Pennsylvania 
Avenue, NW, Washington, DC 20006. 
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Activity 109 
WATER POLLUTION 



SOCIAL STUDIES 



Objective: To be able to identify the nature and effects of water pollution 
in the local community and what is being done to solve problems. 

Procedure ; 

1. Explain where the water you use comes from. 

Student ^swers _wi lj^arv_ bv reg ion. The j^lass_ may * ind a vi s_it_to a 
d am, reservoir , or water treatment plant in teresti ng and helpful . 

2. What chemicals, if any, aro added to make the water usable? 

Student answers _wi n__vajv_. _ Answers may includ e chlorine and flouride. 

3. Will there be enough water for your community, if your population should 
double in the next 30 years? 

S tude n t answers w ill vary. 

4. Discuss how a water shortage, or water rationing, could affect: 

(a) agricultural production (farming). 

(b) industvy. 

(c) leisure activities. 

(d) your home. 



4. Related project: Fill a glass of water from your tap. Look at it. It 
should be colorless. Smell it. It should be odorless. Taste it. It 
should have no taste. Discuss what you have found. 

5. Find out about the governmental agency, or agencies, in your area 
responsible for clean water. 



Resources : 

Energy and Your Futu re E nvironment:. The Chevron Research Company, 1973, 
Distributed by Visual Materials, Inr, , Redwood City, CA. 

1. The Fertilizer !-iKt I Luto, UHS Fifteenth St., Ill/, Washington, DC 20036. 

3. U.S. Department of Agriculture, Washington, DC 20250. 

4. U.S. riiwiriimin-iii.il rr.ii.i-ii \;-.'iirv 401 M 'I',, SW, Wa/;h i I nn , DC ^04f)0. 
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AX EXEKGY FAIR 
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Objective: To give students the opportunity to provide a high impact 
activity on energy for the school and community. 



Pr ocedure : 

1. Have students prepare and jjects and posters concerning basic 
energy concepts and methou. .servation. 

2. Show students film strips illustrating how to prepare and exhibit a 
science fair project. Show pictures of previous projects. 

3. Use books from school library and free materials obtained from various 
sources for students to gain ideas. 

4. To encourage participation, offer prizes, ribbons, and participation 
awards. 

5. Select a panel of judges from other areas from school faculty, such as 
industrial arts, math, art, etc. 

b. Have projects due one day before fair is to be held to enable judges to 
award ribbons and prizes. 

7. On the day of the fair, hold ,! open house" for the entire school and the 
parents . 

8. The area in which the fair is to be held will depend on school facilities. 
Some possibilities are science lab, auditorium, gymnasium, etc. 

9. Use posters, radio, newspapers, etc. to pubUr^e your fair. 



Resources ; 

1. Thomas A. Edison Foundation, 143 Cambridge Office Plaza, 18280 West Ten 
Mile Road, Southfield, MI 48075. The following are 50c each or 3/$1.00. 

Alternative Energy Sources: Experiments You Can Do (1978) 
Energy Conservation: Experiments You Can Do (1978) 
Environmental Experiments (1973) 
Nuclear Experiments YcU Can Do (19 79) 
Selected Experiments and Projects (1976) 
Useful S cience Projects (1979) 

2 - The Ene rgy Chall enge, Federal Energy Administration, Washington, DC 20461. 

3. Energy Research and Development Administration, 20 Massachusetts Avenue, 
NW, Washington, DC 20545. 
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4. Exp eriments: Pr operties of Cns and_lteat_ Energy. American Clas Association, 
1515 Wilson Boulevard, Arlington, VA 2220~ c ~ 

5 . Fi 1ms t rip s : Prepar ing Your Sc ience Fai r Pr» t \ \ Exh lb i t i ng_ You . r S c i once 
Fair Project , Encyclopedia Britannic-n. 

6. The Power of Coal . National Conl Association, 1130 Seventeenth Street, 
NW, Washington, DC 2C036. 

7. Science Activities in Energy. The American Museum of Science and Energy, 
Oak Ridge Associated Universit ' as , P. 0. Box 117, Oak Ridge, TN 37830. 

8. Tennessee Energy A Jthority, 709 Capitol Boulevard Building, Nashville, 
TN 37219. 

9. Tennessee Environmental Council, P. 0. Box 1422, Nashville, TN 37202. 
10. Tennessee Valley Authority, 400 Commerce Avenue, Knoxville, TN 37902. 
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a£™™L 111 , ENERGY /ENVIRONMENTAL 

ATTITUDES TOWARD ENERGY /ENVIRONMENTAL PROBLEMS OPINION SCALE 



Objective: To assess the opinions of students relative to energy/environmental 
problems. 

Procedure : 

1. The opinions that children hold relative to the study of energy and 
environmental education can be of value in designing activities and a 
course of study. The goal of any program in energy /environmental educa- 
tion is to make children aware of the problems and possible solutions. 
Therefore, it is suggested that the "Environmental Opinion Scale 11 be 
administered as a pre- and post-attitudinal measure. 

2. Item scores can be compute! and the Chi-square technique used to determine 
differences in opinions as a result of having been exposed to energy/ 
environmental activities (see following page for copy of the instrume ). 

Resources : 

1. Ayers, Jerry B. "Rural Children's Attitudes Toward the Energy Crisis," 
School Science and Mathematics . 76(3): 238-40, March 1976. 



2. An elementary statistics or tests and measurements will provide sufficient 
information to compute the needed statistics for the instrument. 
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ENVIRONMENTAL OPINION SCALE 
Boy Girl Grade 



Circle the number on the line below each statement, that shows how much you agree 
or disagree with the statement. The Opinion Scale WILL NOT AFFECT YOUR GRADES. 

1. Man is responsible for spoiling his environment. 

1 2 3 4 5 

Strongly Agree Agree Neither Agree Disagree Strongly 

Nor Disagree Disagree 

2. Electrical plants which burn coal or oil are less dangerous than nuclear plants. 

1 2 4 5 

Strongly Agree Agree Neither Agree Disagree Strongly 

Nor Disagree Disagree 

3. We should stop the present increase in production of electrical energy until 
we can be certain of its effects on the environment. 

1 2 3 4 5 

Strongly Agree Agree Neither Agree Disagree Strongly 

Nor Disagree Disagree 

4. The use of electric cars will not affect the environment. 

1 2 3 4 _5 

Strongly Agree Agree Neither ^gree Disagree Strongly 

Nor Di£. :ee Disagree 

5. We must produce electricity at any cost. 



1 2 3 



Strongly Agree Agree Neither Agree Disagree Strongly 

Nor Disagree Disagree 

6. All types of electrical generation cause pollution. 

1 2 _3 4 5 

Strongly Agree Agree Neither Agree Disagree Strongly 

Nor Disagree Disagree 

7. Man has always adapted to his environment, and he will adapt to the presence of 
pollution in the environment- 



Strongly Agree Agree Neither Agree Disagree Strongly 

Nor Disagree Disagree 

8. We must stop all forms of pollution. 

1 2 3 4 

Strongly Agree Agree Neither Agree Disagree Strongly 

Nor Disagree Disagrap 

EMC I5t] 
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9. Nuclear power plants are dangerous to life and 

:_ 1 2 



Strongly Agree Agree 



property. 
4 



Neither Agree Disagree Strongly 

Nor Disagree Disagree 



10. Fossil fueled plants cause death from air pollution. Nuclear power plants will 
kill many persons. * 



Strongly Agree Agree Neither Agree Disagree 

Nor Disagree 

11. Nuclear power plants are safe. 

1 2 i /. 

Strongly Agree 



Strongly 
Disagree 



Agree Neither Agree Disagree 

Nor Disagree 

12. Nuclear reactors must be developed to extend our fuel supply, 
1 2 3 4 



Strongly Agree 



Agree 



Neither Agree 
Nor Disagree 



Disagree 



13. Power plants must be located near major population centers, 

1 2 3 4 



Strongly Agree 



Agree 



Neither Agree 
Nor Disagree 



Disagree 



Strongly 
disagree 



Strongly 
Disagree 



Strongly 
Disagree 



14. We must stop the generation of electrical energy to save our environment, 
1 _2 3 4 v 5 



Strongly Agree 



Agree 



Neither Agree 
Nor Disagree 



Disagree 



Strongly 
Disagree 



15. Oil and natural gas are too valuable as raw materials to be burned as fuels. 
1 2 3 4 5 



Strongly Agree 



Agree 



Neither Agree 
Nor Disagree 



Disagree 



Strongly 
Disagree 



16. We must make the best possible use of all resources. 
1 2_ 3 4 



Strongly Agree 



Agree 



Neither Agree 
Nor Disagree 



Disagree 



Strongly 
Disagree 



17. Nuclear power must be stopped. 
1 2 



Strongly Agree 



Agree 



Neither Agree 
Nor Disagree 



Disagree 



Strongly 
Disagree 
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ANNOTATED BIBLIOGRAPHY 



This annotated bibliography is divided into four sections: A. Energy: 
General Curriculum Guides, Teacher Information, and Materials and Resources, 
B. Energy Units and Activities, C. Environmental Education Curriculum Guides, 
and D. Index of Materials According to Grade Level and Subject Area. The 
source of the materials presented is the Educational Resources Information 
Center (ERIC Documents) . 

The materials available to educators in the ERIC System in Energy and 
Environmental Education is tremendous. This bibliography and index is not 
inclusive of all available sources, but is a beginning for one interested in 
developing an energy/environmental program in their subject area. 

The identifier used in sections A, and B. was Energy Education , with 
descriptors such as Curriculum Guides , Teaching Guides , Elementary Education , 
and Secondary Education , Also included are several sources that are useful 
as teacher information for specific topics in the study of energy. Descriptors 
used in section C. are strictly Environmental Education , Curriculum Guides , 
and Teaching Guides . 

Entries are numbered consecutively and indexed in section D. according 
to the following grade levels; K-3, 4-6, and 7 and above. Subject areas 
included in the index include; Art, Health, Industrial Arts, Language Arts, 
Mathematics, Music, Physical Education, Science, Social Studies, and Special 
Education. Other topics indexed are General Curriculum and Teacher Information 
and Materials. 
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A. ENERGY: GENERAL CURRICULUM GUIDES, TEACHER INFORMATION, 
MATERIALS AND RESOURCES 



Banathy, Bela H. , *.-..] Stephen R. Mills. The Environmental Education Teach er 
Training Models Project, April 15, 1977 to November 15. 1978. Final Report . 
U.S. Educational Resources Information Center, ERIC Document ED 178 324, 
November, 1978. 

Four environmental education models described. One targeted for 
elementary and intermediate teachers seeking to infuse environmental and 
energy education into natural science courses. 

Campbell, Bruce. Energy Education Handbook . U.S. Educational Resources 
Information Center, ERIC Document ED 144 261, October, 1977. 

A curriculum model for teachers in grades K-12 to give them an orien- 
tation to energy education and to encourage research and teaching beyond 
initial content. 

Carey, Helen H. ed. Award Winning Energy Education Activities for Elemen- 
tary and High School Teachers . U.S. Educational Resources Information 
Center, ERIC Document ED 159 022, 1977. 

Descriptions of ten winning entries of the National Science Teachers 
Association Teacher Participation Contest conducted in 1976. 

. Energy Education Workshop Handbook; A Guide to Mater- 
ials by the Project for an Energy-Enriched Curriculum . U.S. Educational 
Resources Information Center, ERIC Document ED 180 794, 1978. 

A handbook designed to help teachers, supervisors, club leaders, and 
service directors lead workshops in energy education. 

Coon, Herbert L. , and John Disinger. Energy Education Programs. Eleme n- 
tary School Programs and Resources . U.S. Educational Resources Information 
Center, ERIC Document ED 183 386, April, 1979. 

Examples of energy education and their resources are described. 

Coon, Herbert L., and Michele Y. Alexander. Energy Investigations for thn 
Classroom . U.S. Educational Resources Information Center, ERIC Document 
ED 130 833, 1976. 

Sourcebook of energy teaching activities relating, to resources, prod- 
uction, distribution and use for grades K-12. Activities are interdiacipi- 
nary in nature. 

Cornbleth, Catherine, and John C. McGrail. Urban Environmental Education 
Project: Curriculum Series Overview and Teaching Guide . U.S. Educational 
Resources Information Center, ERIC Document ED 184 858, November, 1979. 

Teachers guide for urban environmental and energy education model 
intended for grades 6-9, drawing primarily on natural and social sciences. 

Dukert, Joseph M. Nuclear Power and the Environment . U.S. Educational 
Resources Information Center, ERIC Document ED 130 847, 1976. 

The major environmental effects of nuclear produced electricity are 
discussed. 



Eaton, William W. Energy Storage . U.S. Educational Resources Information 
Center, ERIC Document ED 130 844, 1975. 
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The technological considerations of energy storage, particularly 
electrical energy are described. 

Energy Technology . U.S. Educational Resources Informa- 



tion Center, F,riC Document ED 1 JO 845, 1975. 

Technologic .1 problems faced in energy production are reviewed. 



11 • .• Ge othermal Energy . U.S. Educational Resources Information 

Center. ERIC ^ocuaant ED 130 846, 1975. 

The nature ar** crigin of geothermal enevgy arc discussed, along with its 
history and development as ar energy source. 

12 • • So j ar Energy . U.S. Educational Resources Information 

Center. £B1£ Document, ED 130 848, 1976. 

T'.e utilization of solar energy for the production of electricity is 
discussed, 

13. Educator 'b Introd uction to Energy Concepts: Overview Packets . U.S. Edu- 
cational Resources Information Center, ERIC Document, ED 162 886, November, 
1977. 

Publication presents a broad overview of energy and related issues 
for teachers and others who want to improve their understanding. 

1 4 . Energy: An Annotated Bibliography of Selected Energy Education Materials . 
U.S. Educational Resources Infomation Center, ERIC Document ED 162 912, 
1977. 

An annotated bibliography of energy related materials including: 
bibliographies, pamphlets, books, periodicals and articles, teaching 
guides, and audiovisual materials. 

15. Energy Conservation, Understanding and Activities for Young People . U.S. 
Educational Resources Information Center, ERIC Document ED 125 885, 1976. 

Resource material for energy education in the classroom including a 
definition of energy, conservation of energy and us^s of energy. 

16. Energy Curriculum for the Middle Grades. Unit One. Energy and World 
Cultures With Adaptations for Science, Language Arts, and Practical Arts . 
U,S Educational Resources Infomation Center, ERIC Document ED 187 554, 
April, 1980. 

A guide to help teachers integrate energy education into middle 
schools or junior high schools. Sections include an introduction, bibliog- 
raphy, and glossary addressing world wide energy issues. 

17. Energy Curriculum for the Middle School Grades, An. Unit Two: Energy 
and American History With Adaptations for Science, Language Arts and 
Practical Arts . U.S. Educational Resources Information Center, ERIC Docu- 
ment ED 187 555, April, 1980. 

Guide for the integration of energy education into a middle school 
curriculum. It contains a teacher's guide, glossary, and bibliography 
for various eras of American histroy. 

18. Energy Education Materials Bibliography . U.S. Educational Resources 
Infomation Center, ERIC Document ED 162 900, June, 1978. 

An annotated bibliography of selected energy education materials, 
that are indexed according tu material type and grade level. 

16; 
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19> Energy Education Materials Bibliography Up-Date. U.S. Educational Resources 
Information Center, ERIC Document ED 184 856, October, 1979. 

Updated version of previous bibliography prepared in ED 162 900. 
Materials indexed by grade level, background material, or activities'f or 
classroom. 

20. Energy Education Materials Inventory Part One: Print Materials . U.S. 

Educational Resources Information Center, ERIC Document ED 133 192 
September, 1976. 9 

One of a six-part inventory of energy education materials. Included 
is a listing of print materials such as: teacher's guides, curriculum 
guides, ditto masters, textbooks, pamphlets, and posters. Infomation 
for each is given - title, author, availability, cost, grade level, related 
materials, and a material evaluation. 

21. Energy Education Materials Inventory Part Two: Non-Print Materials, Part 
One. U.S. Educational Resources Information Center, ERIC Document ED 133 
193, September, 1976. 

One of a six-part listing of energy education materials including; 
films, filmstrips, slides, transparencies, audio-tapes and records. 

22. Energy Education Materials Inventory Part Three: Non-Print Materials, 
Part Twc; 16 mm Films . U.S. Educational Resources Infomation Center 
ERIC Document 133 194, September, 1976. 

This is a listing of 16 mm films dealing with energy education. 

2 3 . Energy Education Materials Inventory Part Fou^: Kits, Games and Miscellane - 
ous Curricula . U.S. Educational Resources Information Center, ERIC Docu- 
ment ED 133 195, September, 1976. 

One of a six-part listing of energy education materials including; 
kits, games, and other related materials. 

24. Energy Education Materials Inventory Part Five: Reference Sources * U.S. 
Educational Resources Information Center, ERIC Document ED 133 196, 
September, 1976. 

Included is a listing of bibliographies, computer sources of inform- 
ation, directories, educational programs, funded projects, periodical, 
and journals. Part of a six-part energy education material inventory. 

25. Energy Education Materials Inventory, Volume I: An Annotated Bibliography 
of Currently Available Materials K-12 Published Prior to May, 1976 . U.S. 
Educational Resources Infomation Center, ERIC Document ED 160 439, May, 
1978. 

Systematic listing of energy education materials and reference sources 
suitable for use in elementary and secondary schools. Materials are 
divided into media, grade level, and subject. 

26. Energy Education Materials Inventory, Volume II; An Annotated Bibliography 
of Currently Available Materials, K-12 . U.S. Educational Resoursee Infor^ 
mation Center, ERIC Document ED 183 360, August, 1979. 

Inventory consisting of three sections, core-containing titles, and 
descriptive information and categorized according to medium, grade level, 
and subject. 

27. Energy Education Resource Guide . U.S. Educational Resource Information 
Center, ERIC Document ED 156 474, January, 1978. 
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Entries are aval . A e from ERIC or Dissemination Services Unit. A 
brief description aloag with title and author information is given. 

2 8 • Energy Ma nagement for School Administrators^ Curriculum Infusion Facilities 
Audit. U.S. Educational Resources Information Center, ERIC Document ED 
183 369, 1979. 

State guidelines and framework for the infusion of energy education 
into the Texas public school curriculum. Designed to assist teachers, 
administrators, and school personnel. 

29 - Energy On Film . U.S. Educational Resources Information Center, ERIC Docu- 
ment ED 163 814, 1978. 

A guide to films on energy conservation issues. For each film listed 
a description of its contents and length is given along with uhe source • 
Some filmstrips and audio-visual materials packages are listed. 

30. Energy Primer, The . U.S. Educational Resources Information Center, ERIC 
Document ED 164 299, 1976. 

Information source for teachers. Divided into separate energy-related 
sections with student participation discussion activities. 

31. Energy Resources Inventory for Connecticut Educators . U.S. Educational 
Resources Information Center, ERIC Document ED 186 283, January, 1980. 

A guide including topics such as; background materials, energy curricula, 
economics of energy, today's fuels, future fuels, and a listing of instru- 
ctional material and resources. 

32. Erickson, Kathy Baker, and Deborah Fick Sherman. Energy in the Classroom, 
Volume I, Activities Guide for K-3 . U.S. Educational Resources Information 
Center, ERIC Document ED 141 CSS, August, 1975. 

Teachers guide for teaching about energy, types o: energy, sources of 
energy, and ways to conserve energy. Activities sheets and a bibliography 
of student references are included. 

33. . Energy in the Classroom , 

Volumell, Activities Guide for Grades 4-7 , U.S. Educational Resources 
Information Center, ERIC Document ED 141 066, August, 1975. 

Teacher's guide for teaching about energy types, sources, and ways to 
conserve. Activity sheets and a bibliography are included. 

34. . Energy in the Classroom, 

Volume III, A ctivities Guide for Grades 8-12 . U.S. Educational Resources 
Inforraatio: -enter, ERIC Document ED 141 067, August, 1975. 

Teacher s guide for teaching about energy, types of energy, sources 
and ways to conserve. Activity sheets and a bibliography are included. 

35. Gillespie, Judith A. Energy Curriculum for the Elementary Grades. Unit I 
Energy and You, Unit II Energy and Your Community, U ^ it III Energy in 

Action . U.S. Educational Resources Information Center. ERIC Document ED 
173 086, May, 1979. 

Collection of materials for lesson- J n adapting energy into different 
grade levels of language arts and mathe cs instruction. 

36. Kooi, Warren James. An Analysis and Evaluation of the NSTA Energy 
Education Materials Produced by Project PEEC* U.S. Educational Resources 
Information Center, ERIC Document ED 178 320, 1979. 
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A thesis that analyzes the materials produced bv the Project for an 
Energy Enriched Curriculum (PEEC) . 

37. Gillespie, Judith A. Lessons from an* Energy Curriculum for th e Elementary 
Grades . U.S. Educational Resources Information Center, ERIC Document ED 
168 877, October, 1978. 

Curriculum guide composed of three units: K-l, 2-3, and 4-6. Objec- 
tives are to develop an awareness of an information about energy conser- 
vation as well as improve inquiry skills and participation habits. 

38 . m . A Plan for art Energy Curriculum for the Ele m entary 

Grades . U.S. Educational Resources Information Center, ERIC Document ED 
167 355, June, 1978. 

An outline to develop, evaluate, and disseminate a set or curriculum 
materials in K-6 grades. 

39. Haveman, Jacqueline E. and Kathryn Q'Connell. The Energy Conservation 
Curriculum Model . U.S. Educational Resources Information Center, ERIC 
Document ED 178 323, April, 1979. 

Model for the systematic, conceptual framework for understanding 
energy. Specified for postsecondary vocational information but is useful 
for teacher information.. 

40. Herstik, Lawrence, and Judith Burnett. Teaching About the Energy Crisis 
in Grades K-12 . U.S. Educational Resources Information Center, ERIC 
Document ED 162 892, 1977. 

A Curriculum guide for multidisciplinary energy education. Materials 
presented are activity ideas for various energy education themes for each 
grade level and for science, home economics, and health and physical 
education classes. 

41. Jones, John, and Edward Dalton. The Energy and Environment Glossary . U.S. 
Educational Resources Information Center, ERIC Document ED 159 042, 1.77. 

A glossary of words that commonly appear in energy education end envir- 
onmental education materials. Over 750 words listed for use in upper 
elementary and junior high students with non- technical definitions. 

42. Jones, John ed; Energy and Man's Environment: Activity Guide. An 
Interdisciplinary Teacher's Guide to Energy and Environmental Activities. 
U.S. Educational Resources Information Center, ERIC Document ED 166 009 9 
1976. 

Teacher ! s guide to a six-part series on energy/environmental activities. 

43. . Energy and Man's Environment Activity Guide; An Inter- 
disciplinary Teacher 1 s Guide to Energy and Environmental Activities, 
Section One - Sources of Energy . U.S. Educational Resources Information 
Center, ERIC Document ED 166 010, 1976. 

Activities focus on forms of energy, availability of resources, natural 
laws and socioeconomic considerations appropriate for middle school and 
junior high school students. 

44. _ . Energy and Man's Environment Activity Guide: An Inter- 
disciplinary Teacher's Guide to Energy and Environmental Activities , 
Section Two - Uses of Energy . U.S. Educational Resources Information Center, 
ERIC Document ED 166 011, 1976. 

Activities focus on awareness, conservation and planning. Useful for 
middle and junior high school studantSo 
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45, . Energy and Man's Environment Activity Guide: An 

Interdisciplinary Teacher's Guide to Energy and Environmental Activities, 
Section Three - Conservation of Energy . U.S. Educational Resources Infor- 
mation Center, ERIC Document ED 166 012, 1976. 

Activities focus on understanding conservation processes, efficiencies, 
socioeconomic costs, and personal decision-making. Middle and junior high 
school students. 




46. . Energy and Man's Environment Activity Guide: An 

Interidsciplinary Teacher's Guide to Energy and Environmental Activities, 
Section Four - Impacts of Energy , U.S. Educational Resources Information 
Center, ERIC Document ED 166 013, 1976. 

Activities focus on the socioeconomic effects of energy uses, crisis, 
and the understandings needed to assess those effects. Middle and junior 
high students. 

47. . E nergy and Man's Environment Activity Guide: An 

Interidsciplinary Teacher's Guide to Energy and Environmental Activities 
Section Five - Limits . U.S. Educational Resources Information Center, 
ERIC Document ED 166 014, 1976. 

Activities relate to understanding natural limits to growth, personal 
consumption practices, and the social and technological implications of 
rapidly depleting rhe world's natural resources. Middle and junior high 
school students. 

48 . . Energy and Man's Environmental Activity Gu i de: An 

Interdisciplinary Teacher's Guide to Energy and Environmental Activities 
Section Six - Future . U.S. Educational Resources Infomation Center, ERIC 
Document ED 166 015, 1976. 

Activities relate principally to the more advanced technologies and 
the implications of their development. Middle and junior high school 
students . 

49. Lind, Jackie, and Joe Premo. Energy Education in Elementary Science 
Curriculum Improvement Study . U.S. Educational Resources Information 
Center, ERIC Document ED 167" 410, October, 1978. 

Teacher's manual designed to be used as a supplement to the Teacher's 
Guide to facilitate using SCIS for energy education in the elementary 
schools . 

50. Magnoli, Michael A. A Composite of Energy Curriculum Guides and Enrich- 
ment Materials . U. S .Educational Resources Information Center, ERIC 
Document ED 134 445, 1975. 

Bibliography prepared to provide a listing of a variety of curriculum 
materials, instructional materials, and reference materials related to 
energy. Grades K-12. 

51. Oklahoma En ergy A wareness Education Resour ce M aterials . U.S. Educational 
Resource Information Center, ERIC Document ED 153 821, 1977. 

Teachers reference handbook providing background information and 
materials. Topics include energy conservation ethics, definitions of energy, 
formsof energy used by man, future capital requirements for energy and 
energy conservation In agriculture. 

r >2. Owens, Michnel. Ejwrj^^Alucutlon Curriculum Res ource. E n ergy Education 
Wojr^ho^^^ U.S. Educational Resources 

Information Center, " KRIC ISoVTumVm: KD 180 827, 1979. 



53- Posthuma, Fredrick E. ed. Energy and Education: Teaching Alternatives . 
U.S. Educational Resources Information Center, ERIC Document ED 154 996 
1978. 

Collection of energy education articles for the classroom teacher 
that suggest activities and projects to be used in the classroom. 

54. Posthuma, Fred, and Merle Stephey. Introduction to Energy. Instructional 
Modules and Transparency Masters . U.S. Educational Resources Information 
Center, ERIC Document ED 180 791, 1978. 

Introductory module for secondary students intended to include a shop 
or lab component. Useful as teacher information in upper elementary. 

55. Science Packets . U.S. Educational Resources Information Center, ERIC 
Document ED 147 188, September, 1977. 

Energy guide for teachers containing discussions and illustrations 
of five major topics: Sun's radiant energy, solar collection, solar cells, 
bioconversion (wood, grains, waste), and wind. Concept, discussion-expla- 
nation sections and bibliography are included. 

56. Solar Energy Education Bibliography . U.S. Educational Resources Information 
Center, ERIC Document ED 167 391. February, 1979. 

An annotoated bibliography listing publications and audiovisual 
materials devoted to renewable energy sources; sun, wind, water, and 
biomass . 

57. Status of State Energy Education Policy, The . U.S. Educational Resources 
Information Center, ERIC Document ED 176 969, June, 1979. 

A survey was conducted by the Dept. of Energy to determine the status 
of state policies and practices regarding energy education among state 
agencies, state offices of energy, governor's offices, and state legislatures, 

5fi, Staub, Joseph R., Jr. Energy Education Resource Guide , U*S. Educational 
Resources Information Center, ERIC Document ED 179 421, 1980. 

An annototated listing of recent curricular materials dealing with 
some aspects of energy. 

59. Teachers Guide to Free and Inexpensive Materials on Energy , U.S. Educational 
Resources Information Center, ERIC Document ED 175 709, 1978. 

Included are listing of books, pa^r' *ets f films, factsheets, magazines, 
reports, and comic books. Entries are ♦'ed on the basis of their relation- 
ship to energy as a subject area and the availability at little or no 
expense . 

60. Teacher's Introduction to Energy and Energy Conservation: Elementary, A , 
U.S. Educational Resources Information Center, ERIC Document ED 127 160, 
1975. 

Document intended to give elementary school teachers background 
information and general suggestions for teaching units and correlated 
learning activities related to energy and energy conservation. 

61. Teacher's Introduction to Energy and Energy Conservation: Secondary, A . 
U.S. Educational Resources Information Center, ERIC Docurr-nt ED 127 161, 
1975. 

Background information for teachers to use in energy education. 
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62. Texas Energy Education Framework . U.S. Edrcational Re sources Information 
Center, ERIC Document ED 176 957, 1979. 

A guide to assist teachers and educational administrators to infuse 
energy education into the public school curriculum. Four blocks of grade 
levels, K-3, 4-6, 6-8, 9-12, include; knowledge, application, and values 
in a multidisciplinary approach. 

63. Turkel, Tux. The Maine Teach 's Energy Primer , U.S. Educational Resources 
Information Center, ERIC Document ED 184 869, 1979. 

A guide to familiarise the teacher with the jargon, issues and concepts 
of energy problems and assist them in preparing a curriculum dealing with 
these issues. 

64. Vocational and Industrial Arts Packets U.S. Lducatonal Resources Infor- 
mation Center, ERIC Document ED 147 187, September, 1977. 

Teacher's guide to energy alternatives. Topics include parabolic 
solar concentrators, solar flat plate collectors, wood as fuel, heat loss, 
bio-gas, wind, and water. Each of the seven packets contain background 
information and learning activities. 

65. Walker, Harry 0. Energy: Options and Issues. U.S. Educational Resources 
Information Center, ERIC Document ED 149 963, March, 1977. 

Provides basic information about energy supply and demand, uses and 
sources, common terms, history and technological knowledge of energy sources. 



B. i^RGY UNITS AND ACTIVITIES 



66. Allen, Rodney F. ed. Exemplary Energy Edu c ation Lessons for Elementary 
Students, K-6 . U.S. Educational Resources information Center, ERIC 
Document ED 186 231, 1980. 

A collect'' .,u of energy lessons assembled from teacher-written units. 
Each contains background information, objectives, and descriptions of 
activities. 

67. Armitage, Colleen, ai^ others. Idaho Energy Conservation Resource Guide 
for Environmental Education Grades 7-12 . U.S. Educational Resources 
Information Center, ERIC Document ED 182 13^ ^bruary, 1979. 

Resource guide for twenty-five student activities on environmental 
and energy education for grades seven through twelve. 

68. Augis, Lynne, and others. Priority One? Environment. The Energy Challenge . 
U.S. Educational Resources Center, ERIC Document ED 133 228, 1975, 

Unit is one of a series in environmnetal education for grades 1-12, 
designed for secondary students. References included. 

69. Bakke, Ruth. Energy Conservation Activity Packet, K-2 . U,S. Educational 
Resources Information Center, ERIC Document ED 146 044, 1977. 

Book developed to stress an energy conservation ethic and include 
several values clarifications activities. Teacher is provided with some 
background information, bibliography and resources. 

70. . Energy Conservation Activity Packet t Grade 3 , U.S. Educational 

Resources Information Center, ERIC Document ED 146 045, 1977, 

Activity packet designed to develop a conservation ethic and includes 
many values clarification activities* Separated into two parts each contain 
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background information, concepts and objectives, and activities for each 
part, bibliographies for teacher and student are included. 

. Energy Conservation Activity Packet, Grade 4 . U.S. Educational 

Resources Information Center, ERIC Document ED 146 046, 1977. 

Activity packets for use in grade four. Activities contain background 
information, concepts and objectives, student and teacher bibliographies, and 
ditto and transparency masters. 

j Energy Conservation Activity Packet, Grade 5 . U.S. Educational 

Resouices Information Center, ERIC Document ED 146 047, 1977, 

Activity packet for use in grade five. Activities contain background 
information, concepts and objectives, student and teacher bibliographies, 
and ditto and transparency masters. 

. E nergy Conservation Activity Packet, Grade 6 . U.S. Educational 

Resources Information Center, ERIC Document ED 146 048, 1977. 

Activity packets for use in grade six. Activities contain background 
information, concepts and objectives, student and teacher bibliographies, 
and ditto and transparency masters. 

Beaver, David, and others. Energy Activities for Junior High Science . 
U.S. Educational Resources Information Center, ERIC Document ED 154 999, 
April, 1977. 

Collection of six energy education activities with the purpose to 
promote knowledge about energy, provide laboratory experiences, provoke 
inquiry and relate energy to society through science curriculum. 

Bell, Ellen. Urban Environmental Education Project, Curriculum Module III : 
Urban Transportation - Where Are We Going 7 U.S. Educational Resources 
Information Center, ERIC Document ED 184 861, July, 1979. 

Module containing five activities dealing with transportation in the 
urban environment. Each activity contains an overview, teacher background 
information, and pretest. 

Biglan, Barbara. Urban Environmental Education Project, Curriculum Module 
I: Energy Generation - Sources and Consequences . U.S. Educational Resources 
Information Center, ERIC Document ED 184 859, July, 1979. 

Module containing five activities dealing with sources and consequences 
nf power production. Each activity contains an overview, teacher background 
information, and a pretest. 

Briggs, John, and others. Idaho Energy Conservation Resource Guide for 
Mathematics, Grades 7-12 . U.S. Educational Resources Information Center, 
ERIC Document ED 182 133, February, 1979. 

Resource guide of twenty-five student activities on energy conservation 
for teaching mathematics from grades seven through twelve. 

Brown, Evelyn, and others. Energy Transistions in U.S. History. Grades 
8-9. Interdisciplinary Student/Teacher Materials in Energy, the Environment 
and the Economy . U.S. Educational Resources Information Center, ERIC 
Document ED 179 374, June, 1979. 

Unit describing the influence that various sources of energy have had 
on culture and on understanding energy change. 

. Interdisciplinary Student/Teacher Materials in 

Energy, the Environment and the Economy: Mathematics in Energ y. Grades 8-9. 
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U.S. Educational Resources Information Center, ERIC Document, ED 167 401 
November, 1978. ' 

Part of a series of units produced by NSTA. Teachers manual and student 
guide attempt to develop necessary mathematical skills needed to under ^ • 
quantitative facts about energy. 

80. Canipe, Stephen L. Crisis Game . U.S. Educational Resources Informatics 
Center, ERIC Document ED 181 417, 1977. 

A game designed to present children with a vocabulary of energy related 
terms and an immediate use and reinforcement of those terms in a low-risk 
game situation. Included are directions, illustrations, and answer keys. 

81. Childs, Barbara, and others. I nterdisciplinary Student/Teacher Materials 
in Energy, the Environment, and the Economy: 3, Energy, Engines, and the 
Industrial Revolution, Grades 8,9 . U.S. Educational Resources Information 
Center, ERIC Document ED 153 843, October, 1977. 

Five lessons making up an instructional unit combining science and 
social science in a look at the broad social and economic upheavals that 
took place during the industrial revolution, giving special emphasis to 
the role of energy. 

82. . Interdisciplinary Student/Teacher Materials 

in Energy, the Environment, and the E conomy; 4, Transportation and the 
City, Grades 8,9 . U.S. Educational Resources Information Center, ERIC 
Document ED 153 844, October, 1977. 

Four lessons designed to fit into existing U.S. History and Civics 
courses. -.tivities relate to how the availability and the acceptance of 
the autor jbile effect our cities. 

83. Bloch, Lenore, and others. Interdisciplinary Student/Teacher Materials 
in Energy, the Environment, and the Economy: 5, Community Workers and the 
Energy They use. Grade 2 . U.S. Educational Resources Information Center, 
ERIC Document ED 153 845 t October, 1977. 

An instructional unit consisting of four lessons to show the relation- 
ships of energy and the livelihood of the people of a community. Each of 
the lessons contain teacher background readings, objectives, teaching 
strategies, and related activities. 

84. . Interdisciplinary Student/Teacher Materials in 

Energy, the Environment, and the Economy: 6, The Energy We Use. Grade 1, 
U.S. Educational Resource Information Center f ERIC Document ED 153 846, 
October, 1977. 

Instructional unit consisting of nine lessons on energy, with each 
containing student and teacher materials. 

85. Construction of a Model Solar Building. A Learning Experience for Coastal 
and Oceanic Awareness Studies. No. 318 (Project COAST) . U.S. Educational 
Resources Information Center , ERIC Document, ED 141 164, 1974. 

Activity designed for secondary school students to construct a model 
solar building, includes consideration of principles sue* as; nature of 
heat, light, electricity, and energy conservation. Also included are a 
description of needed materials and equipment, construction tips, diagrams, 
to assist procedures, suggested use of model and references. 

86. Coon, Herbert L. and Mary Lynne Bowman. Energy Activities for the Cl^SL>room . 
Volume II . U.S. Educational Resources Information Center, ERIC Document ED 
173 072, December, 1978. 

° 1*1' J 
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Resource book containing descriptions of over 100 classroom activities 
designed to illustrate concepts relating to energy, its production, charac- 
teristics, use, and conservations. An annotated bibliography is included. 

87 . Day, John, and Kenneth P. Weeden. Western Coal, Boom or Bust? Grades 9-11 , 
Interdisciplinary Student/Teacher Materials in Energy, the Environment 

and the Economy . U.S. Educational Resources Information Center, ^RIC Document 
ED 179 375, June, 1979. 

Discusses the advantages and disadvantages of using coal as an option 
to the energy crisis. 

88. Energy Challenge: An Activity Master Program About Our Energy Past, Present , 
and Future for Grades 5 through 8, The . U.S. Educational Resources Infor- 
mation Center, ERIC Document ED 167 416, 1978. 

Twenty-four spirit duplicating activity masters and background materials 
for energy education. Six units are presented with objectives, background 
information and vocabulary. 

89. Energy Conservation Activities for the Classroom K-12. U.S. Educational 
Resources Information Center, ERIC Document ED 161 727, 1978. 

Eighty-six activities including; title, concept, objectives, subject, 
level, time involved, materials, procedures, and related career activities. 

90. Energy Conservation Activities Grades 1-6 , U.S. Educational Resources 
Information Center, ERIC Document ED 160 40/, 1977. 

Collection of energy activities that can be used with daily lesson 
plans and the existing school curriculum. 

91. Energy In Our Society . U.S. Educational Resources Information Center, ERIC 
Document ED 153 871, 1977. 

A series of thirteen original classroom instructional packets and tour 
packets developed by NSTA. Materials are interdisciplinary in approach. 

9 2 . Energy Systems - Present, Future: Extra-Terrestrials, Grades 7,8,9/Science . 
U.S. Educational Resources Information Center, ERIC Document ED 186 282, 
April, 1980. 

Major emphasis of lessons is on the energy flow-through systems 
through the use of role playing of outer space visitors who seek to under- 
stand energy conversion principles on earth. 

93. Environmental Education, Energy-Techn ology, G rades 7-12 . U.S. Educational 
Resources Information Center, EKIC Document ED 130 822, 1975. 

Activities are related to energy technology and are interdisciplinary 
in approach. Supplementary references are listed. 

94 . Environmental Eriu ^aUj^^^ Grades K-8 . U.S. Educa- ' 
tional Resources - In formation Center, ERIC Document. ED 130 821, 1975. 

Activities relating to energy transportation. Interdisciplinary in 
approach, the activities are taken from the subjects of science, art, 
social studies, mathematics, language arts, English, manual arts, health, 
and guidance. Supplementary references . 

95 . Environmenta l Edjicn^ion U.S. Educational 
Resources Information Center, KPJC Document ED 130 831, 1975. 

One of three in a aerie.-, of energy related units selected from 
"Environment and tiie Quality of Life," be lea. Activities are interdisci- 
plinary and resources are Included. 
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9 6 . Environment: 1 Education, Values f or t he Future: Energy. Grades 6-b . 

U.S. Educational Resources Information Center, ERIC Document, ED 149 987, 
1977. 

Booklet is one in a series ot" environmental education for grades K-12, 
It deals with the effect of culture in determining energy needs, energy 
loss and forms of energy. 

97. Gause, S. Crouther. Poetry :uui l r /:er;.;y . U.S. Educational Resources 
Information Center, ":rIC nocumenc ED 175 713, 1978. 

A booklet designed for seventh grade above average students to 
explore energy through poetry. A list of free or inexpensive materials 
and their sources is provided. 

98. Hack, Nancy and others. Selected Ene rgy Education Activities for Pennsylvania 
Middle School Grade s. Draf t. U.S. Educational Resources Information Center, 
ERIC Document ED 174 479, 1979. 

Activities intended to help increase awareness and understanding 
of the energy situation and to encourage students to become energy conser- 
vationists . 

99. Higdent, Mary and others. Idaho Energy C onservation Resource Guide for 
Science, Grades 7-12. U.S. Educational Resources Information Center, ERIC 
Document ED 182 135, February, 1979. 

Resource guide of twelve student activities on energy conservation 
for science students grades 7-12, 

100. How We Make Energy Work: G rades LrAA^L^ 1 ^. u - s - Educational Resources 
Information Center, ERIC Document lib 18b 281. April, 1980. 

Four units designed to focus on the technological aspects of energy. 
. Each unitcontains; basic concepts and applications, steps and processes 
of energy production and transmission, f..el acquisition, and energy futures. 

101. Humer , Barbara . Mathemat ics and Solar Energy . Solar Energy Education 
Project . U.S. Educat iotiaTT^scmn'o;; information Center, ERIC Document ED 
179 792, 1979. 

A learning module for junior hl^h school studerts dealing with basi ■ 
career awareness in the energy field anil basic principles and aspects oj 
energy use. 

102. Hudson, Paula, ^ja^nt:^ in the Energy Crisis . 
U.S. Educational Resources fnforinaV i on Center , ERIC Document ED 175 719, 
1978. 

A collection of ten lessons In Ku^lish skills, allowing seventh grade 
students to use verbal, research, ;tu<l creative skills in discussing the 
energy situation as it applies to th.. ir Jives. A source list oi free or 
inexpensive material.'; f :: j-rov i' : o<! . 

103. Interdiscip linary Student, /'^..eh; . /!■ :.erU in KnnrK y, tho Environment 
and the Economy . Knerje' «wi 'J ^ij'^l'i?..'.'. 1 '/ 1 .! . i( ?. n ^.Pii.L c Jir L* D raft copy . U.S. 
Educational Resource™ iTurinai \'n\\ Cr.nier. KKIO Document ED 167 Av2, December, 
1977. 

Part of a series el inii.r." mi ..du<.*vJ i. ■ ,v; ,n A. It; presents the variety 
of transportation modes . m n '» i" pr'M-u c an in ierstanding of the effects 
transportation and ' s.,i' fuel ennitj - "i hnvr <>" the world. 

104. Johnson, Bette, and (>!WIa Swlntm-. I <■ rcM sr 1 j> 1 \ . ry Student /Teacher 
Materials i n Energy, i V; Kuv \ \> nmem , d the .iv. Net works: How 
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Energy Links People, Goods and Services. Grades 4.5. U.S. Educational 
Resources Information Center, ERIC Document ED 153 tt59, February, 1978. 

This unit investigating a simple energy network and makes *n analogy 
with similar mutually supporting networks in the natural and man-made 
world. 

105. , Networks: How Energy Links People , 

Good^ and Services, Grades 4,5. Interdisciplinary Student/Teacher Mater- 
ials ;in Energy, the Environment, and the Economy , U.S. Educational 
Resources Information Center, ERIC Document ED 182 180, June, 1979. 

A unit investigating a simple electrical distribution network in 
the natural and man-made world. 

106. Land, Amy A. Energy Awareness: An Introduction to the Energy Situation . 
U.S. Educational Resources Information Center, ERIC Document ED 175 71i, 
1978. 

Series of classroom activities designed to help students become 
more aware of the enrgy situation and their individual responsibilites 
toward it. 

107. . Energy Conservation. U.S. Educational Resources Inf ormat k. i 
Center, ERIC Document ED 175 712, 1978. 

Selection of class activities to aid students in learning the concepts 
of energy conservation and put knowledge into practice. Activities incliv 
motivational hints, lesson purpose, materials, instructions and a list of 
free and inexpensive materials. 

108. Lay, Gary A r. and DonaM McCurdy, ed. Basic Teaching Units, BTU' s 

on Energy. Nftb^ ska Energy Conse r vation p 1an. U.S. Educational Resour,*^; 
Information Center, ERIC Document ED 179 '95, 1978. 

Collection of ?! teachiac unitb designed for 3 in energy educr* io*i 
within various disciplines of the secondary curr J iium. 

109. Lencisey, Jacqueline L. and others. Two Energy Gulfs, Grade 6-7. 
Interdisciplinary Student/Teacher Materia ls in r l ergy. the Environs > t , 
and t he Economy" . U.S. Eg icationl Resources Information Center, ERl^ 
D^Tument ED 179 351, March 1979. 

This text focuses on coastal oil productJ. n of ttu Persian Gulf and 
tho Gulf of Mexico. It is designed for use in social Jtudies ' .*<! math, 
wlththe interdependence ofc people and /rgy emphasized. 

110. I:. 1 T.^m About Energy, Modul e A Pilot Fon . U.S. E'ucntlonal Resources 
'/o-r'Cihiotion Center", ERIC Do^ ^nent ED 18° 803, 1976. 

Fourth grade booklet dtN Lning em r, / and examining simple mach s. 
Laboratory activities and :j valties cxerc'se are included. 

111. Ma n and Energy. Module C ^ Fo^^Gradfe^ .iLLlal; Form. U.S. Educational 
Resources Information CenLor, ERIC Document ED 180 805, 1976. 

Fourth grade booklet invest iga # lnfc fiolar energy, ecology and fossil 
fuelu. Laboratory uctlviL'*JH uid vnlueu exerciben. 

112. Mason, Jack L. and JoBuph S Cantrell. Soj^r^crgy: A Middle School 
Unit. ^vJj-oj\mentn}.J^\i£n u - s - Educational 
Resources" Inf o7mot Ion Center", Tf'TC Document ED 183 392, February, 1979. 

A collection of teaching .utLvHieH in aolnr energy education for 
middle achool u f* u* on L h . 
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113. McCurry, Niki and others. Idaho Energy Conservation Resource Guide 
for Language Arts, Grades J-n . U.S. Educationa l Resources Informat ion 
Center, ERIC Document ED 182 136, February, 1979. 

Resource guide of student activities' on energy conservation for 
language arts, grades 7-12. 

114. McReynolds, Mildred. Energy for the Future . U.S. IHuc^innal Resources 
Information Center, ERIC Document ED 175 715, 1978. 

A collection of lessons for sixth grade stud,- s vs\ng reading and 
language skills to help them become interested ii. c _rgy future and 
develop personal values. Special attention is given to consevation and 
development of alternative energy sources. A list of supplementary 
activities and free or inexpensive materials is included. 

115 - Nature 1 s Energy Module B. Fo urth Grade. Pilot Form. U.S. Educational 
Resources Information Center, ERIC Document ED 180 804, 1976. 

Booklet examining man's use of fossil fuels, electricity production, 
and other energy sources. Laboratory activities and values exercises. 

116. Nixon, Ila. Ernie Erg's Second Primer on the Economics of the Energy 
C risis . U.S. Educational Resources Information Center, ERIC Document 
Document ED 134 442, 1975. 

Unit to teach about scarce* resources and to relate them to basic 
economics and energy conservation. ft is hoped the student will gain 
enough information about present and emerging sources of energy to enable 
them to analyze the problems, make some decisions at their own different 
levels of ability and motivate the them to become energy conservation 
activitists. Elementary and secondary level. 

117. Nous, Albert P. Urban En vi ronmental Education Pro j ect, Curriculum Module 
II: Energy Conservati on - W hat are the Options? i . S . Educat ional 
Resources Information Center*, ERLC Document ED 184 860, August, 1979. 

This module contains five activities dealing with energy conservation 
in the urban environment. 

118. O'Brien, A] 'ander. Crisis - Energy. Solar Energy Education Project . 
U.S. Educational ^sources Information Center, ERICf Document ED 179 795, 
1979. 

A learning module dealing with the overall U.S. energy system 
including resources, consumption rate*), governmental plans, and regulations 
energy/conservation problem:* and techniques, and programs. Pro and post- 
testa, activities, vocabulary lints and diagrammatic presentations are 
included . 

119. Oklahoma Energy Awareness Kducat ion, Energy Educ ation Activities, Grades 
K- 3 > U.S. Educational Resources Information Center, ERIC Document ED 
153 820, 1977. 

Activit. left contn in purpose concept' or objective, materials and 
act'vlty description. They Involve students Jn games, values clarification 
and Independent Invent! gat lorir; . 

120 . Qk).n)*vmn^ Knc.rgy Awareness Kc 1 1 1 c: nj^lj in^ Kne/jjy^ M.tLi/±t les, Grades 4-12, U.S. 
Educ:. onai Resources Information Center, URTC Document hD 153 820, 1977* 

Activities provide an I uLc*rd I S" I p I I na ry approach to energy education* 
ftr/ulu Ifcvel , objective, mat; er lain, and de.se r i pt Ions are given for each 
activity which Include laboratory experiences, values clarification exer- 
cises, games, and Independent st ud i es. 
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121. Our World of Energy: An Interdisciplinary Curriculum Program for 
Elementary Schools. Teacher 's Guide, Student Manual, 3 Films trips , 
and 3 Audio Cassette Ta^es . U.S. Educational Resources Information 
Center, ERIC Document ED 153 872, 1977. 

Collection of instructional materials for energy education in the 
elementary school- These materials are designed to introduce in an 
interdisciplinary manner to energy issues and to show them what energy 
is, where it comes from, and what we can do about the energy crisis. 

122. Owens, Jo Ann. Basic Energy Overview , U.S. Educational Resources 
Information Center, ERIC Document ED 175 714, 1978. 

A collection of lessons for fifth-grade above average achievers. 
They are designed to help them understand the importance of conserving 
energyand their role in the involving energy situation. A list of free 
or inexpensive resources is provided. 

123. Parr, Donald. Energy Future. (Project. ECOLofiy ELE Pak, Parr Pak ) . 
U.S. Educational Resources Information Center, ERIC document ED 133 
162, 1976. 

One of a series developed by Highline Public School for junior high 
students. Eleven lessons including concept of the lesson, materials 
needed, notes to the teacher, procedure, evaluation activities and suggested 
additional activities are included. 

124. Polk, Joyce. Solar Energy - Solution or Pipedream . U.S. Educational 
Resources Information Center, ERIC Document ED 175 716, 1978. 

Series of lessons and class activities intended to provide students 
in advance science classes with awareness of the possibilities and limit- 
ations of solar energy as a potential solution to the energy crisis. 

125. Premo, Joe, and others. E nergy Education in Elementary Science; 
Elementary Science Study . U.S. Educational Resources Information Center 
ERIC Document ED 167 409, October, 1978. 

ESS units were examined and outlined for energy education concepts. 
Activities were added to develop energy exploration, labeling and app- 
lication. 

126. Schmidt, Joan S. and others. Conse rvation Activities for Urban Elementary 
Students K-6 . U.S. Educational Resources Information Center, ERIC Doc - 
umont ED 191 743, 1980. 

Simple activities, experiments and demonstrations relating to energy 
conservation in the home are presented. Activity and game masters provided. 

127. Science Activi ties : Che mical Energy 1977 . U«S. Educational Resources 

Information "Center, ER I C "l )o c uinen t ED 152 5~29, 1977. 

Energy package containing fifteen activities relating to chemical 
energy that illuut rate principles and problems relating to energy, use- 
ful, in fourth, fifth, and sixth grades. 

128. Science Aptly ItlnB _ln Energy : Co nserv ation, U.S. Educational Reoourcea 
Information" Ce'nTer, EHFC Document" ED 152" 53], 1977 . 

Fourteen actlvlt. Ion relat ing to energy corujervatlon, uuuful in 
fourth, flftli and sixth grades. 



ERLC 



192 



129. Science Act ivit ies in Energy: Electrical Energy . U.S. Educatioanl 
Resources Information Center, ERIC Document ED 152 530, 1977. 

Sixteen activities relating to electrical energy. The activities 
are simple, concrete experiments for fourth, fifth, and sixth grade 
students . 

130. Science Activities: Solar En ergy. U.S. Educational Resources Information 
Center, ERIC Document ED 152 532, 1977. 

Twelve activities relating to solar energy. Simple concrete 
activities useful for fourth, fifth, and sixth grade students. 

131. Science Activities in Energy: Wind Energy . U.S. Educational Resources 
Information Center, ERIC Document ED 170 133, 1978. 

Science activities energy packet with twelve activities related to 
wind energy. 

132. Smith, Thomas W. and John Jenkins. T he Household Energy Game , U.S. 
Educational Resources Information Center, ERIC Document ED 123 035, 
December , 1974 . 

The Household Energy Game has been developed to provide some 
indication of energy use and individual management. The game is divided 
into two sections. In the first section one is to devise one's own 
energy budget. Part two is concerned with ways to modify a budget to 
save energy. 

133. Smith, Victor A. and Kathleen Ruddy Lane. An Evaluat ion of the Energy 
Education Curriculum Project Materials in Indiana Element ary Schools. 
U.S. Educational Resources Information Center, ERIC Document ED 186 256, 
April, 1980. 

An evaluation of a K-6 collection of energy education materials 
dealing with social studies and science classes. 

134. Solar Energy Educat io n Packet for Elementary an d Secondary Students 
Revised Edition. U.S. Educational Resources Information Center, ERIC 
Document ED 173 073, March, 1979. 

Packet used to introduce the student to solar energy, facts termi- 
nology and background through alternate reading assignments, activities 
and experiments. 

135. Williams, LaVora. A n Energy Enc o unter (An Energy Awareness Program). . 
U.S. Educational Resources Information Center, ERIC Document ED 175 718, 
1978. 

A guide for seventh grade students to devise and operate boothr and 
activity ccmtnrs to be presented to the community. A source list of free 
and Inexpensive materials Is provided. 

136. _. My_Very_0wii Contra ct About the Ene rgy Crisis . U.S. 
Educa t iona lite flour cea "information Center, ERIC document ED 175 717, 1978. 

A collection of lessons and class activities for seventh grade 
students to teach them methods for acquainting others of the nature of 
the energy situation and methods of making their homes more energy effi- 
cient. A Hource list of free and inexpensive materials is also provided. 
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EN VI ROM EN TAL EDUCATION CURRICULUM GUIDES 



137. Abbott, Verli.ii M. "Boomsville to Doomsville" - Development of Industry 
Within a Community . E nvironmental Ecological Education Project . U.S. 
Educational Resources Information Center, ERIC Document ED 099 213, July, 
1973. 

A junior high school unit devised to discuss the pros and cons of 
industry moving into a community. It also includes objectives, test and 
suggested resources . 

138. . The Changing Scene - A short History of the Parkway 

Area. Enviromental Ecological Education Project . U.S. Educational Re- 
sources Information Center, ERIC Document ED 099 212, June, 1972. 

An elementary unit designed to introduce students to the people 
and events of the past that help shape the cummunity of Parkway, Missouri.. 
It includes objectives and tests for the K-3 and 4-6 grade levels. 

139. . The Classroom as a Minature Society . Enviromental 
"Ecological Proje ct. U.S., Educational Resources Information Center, ERIC 
Document ED 100 650, June, 1972. 

Unit devised for use in fifth and sixth grade classes to help with 
the understanding of society's effect on the enviroment. Ten concepts 
are developed with objectives and evaluating instruments. 

!40. C ommunication ; Within the School Site, Community 

andTA re a into Space . 'En viromental Ecological Education Project . U.S., 
Educational Resources Information Center, ERIC Document ED 099 211, June, 

A unit devised for primary grades K-3, including various aspects of 
communication which are studied through the environmental resources at 
the school site and the community. 

141, . C ommunities in Nature . Enviromental Ecolo gical Ed- 

ucation Project . ""U.S., Educational Resources Information Center, ERIC 
Document ED 098 073, June, 1972. 

An ecological approach to the study of communities for primary 
school children. Concepts discussed include: food chains, food webs, 
competition, and mutnlism. 

j_42 . Enviromental and Architec tual Influences on H omes. 

IjlLlon^^ Education Project . U.S., Educational Resource8 

Information Center, ERIC Document ED 100 649, June, 1972. 

This unit is designed for grades foiu and five, and focuses on 
houses and how they have influenced .aan, or how man has influenced them. 

143 . Al te rn ativL-s f or Man an d Environment, Rev. 4 '.., ' Curriculum. U.S., Educa- 
tTonaT Resources "information Center, ERIC Den: men r ED 071 856 1972. 

A one-year general education course built on the idea that an inter- 
disciplinary, module ntructured course represent-, one of the better 
approaches to planning an env Lronmental education curruculum. 
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144. An Outline for Teaching Conservation in Elementary Schoo ls. U.S., Educ- 
ational Resources Information Center, ERIC Document ED 067 225 , July, 1971. 

This elementary guide stresses the relationship between man and his 
physical-biological environment in a social-cultural contex. Field study 
is emphasized along with individual instruction, problem solving, ana 
the use of a variety of materials. 

145. Animal s. Environmental Education Curriculum. U.S., Educational Resources 
Information Center, ERIC Document ED 097 209, November, 1973. 

This upper elementary unit helps students to better understand and 
appreciate the variety of animals living today, their roles in nature, 
and man's influence on these animals. It also includes evaluation instr- 
uments, appendices of teaching aids, and field trip guidelines. 

146. Archbald, David. Environmental Education, Curriculum and Teaching Act - 
ivitie s. U.S., Educational Resources Information Center', ERIC Document 
ED 042 607, 1970. 

A curriculum guide and collection of teaching activities for a 
K-12 program in environmental education. The program is based on forty- 
four concepts which are broken down into subthemes; economics and cul- 
ture, ecology, and management. 

147. Baker, Thomas M. and John F. Reiher, Equinox. A Model for the Environ- 
mental Education Curriculum for Kindergarten Through Grade Twelve in 
Delaware Schools . U.S., Educational Resources Information Center, ERIC 
Document ED 123 034, January, 1975. 

xiiis state model defines environmental education, lists objectives 
and guidelines, and stresses the need for an interdisciplinary approach. 
The global, objectives include energy sources, earth resources, resource 
reclamation, population dynamics, and interdependance and quality of life. 

148. Bear Creek, Alabama - Teac he rs f Workshop in Environmental Education . 
U.S., Educational Rescurces"lnf ormation Center, ERIC Document EDHU77 695 
June, 1971. 

Methods and techniques for teaching in the out-of-doors were iden- 
tified and lesson plan developed for the following curriculum areas: 
science, language arts, social studies, creative arts, and mathematics. 
Elementary . 

149. Bedwell, Lance. Environmental Education Handbook for Teachers . U.S., 
Educational Resources Information Center, ERIC Document 125 888, 1976. 

This handbook is designed as a guide for teachers desiring to de- 
v, l.:>p an environmental curruculum, or to expand an existing one. It 
prestiir.s a rationale for developing the program, including fvMdelines 
?oi achieving this goal at all grade levels. 

150. Bennett, Dean B. , and Wesley H. Wlllink. Environmental Education 
Teacher's auide : Composite K-6. U.S., Educational Resources Information 
Center, ERIC Document ED 121 568 1975. 

This guide la designed to familiarize teachers with how an enviro- 
nmental education program can help their teaching and in achieving the 
goals of their school by developing attitudes towards study environments 
and associated environmental problems. 
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151. Bloch, Lenore, and otuers. Interdisciplinary Student/ Tc-achc^ Ma terials 
in Ener gy, the Environment, and the Economy : The Energy We Use, Grade 1 . 
U.S., Educational Resources Information Center, ERIC Document ED 153 846, 
October, 1977. 

This unit contains a set of nine lessons on energy for the use in 
grade 1. Each lesson contains complete teacher and student materials 
with reading and language skills reinforced in each activity. 

152. Brown, William E. Environmental Education Manual for New Mexico Teachers . 
U.S., Educational Resources Information Center, ERIC Document ED 116 947 , 
November 1970. 

This booklet is a guide for New Mexico teachers to incorporate en- 
vironmental education into existing curricular. Elementary level. 

153. Budde, Duane. Mounds View Environmental Education Project, Report // 1. 
U.S., Educational Resources Information Center, ERIC Document ED 063 162, 
1971. 

This collection of ideas, activities, and unit plans from the Mounds 
View Project would be useful for junior and senior high school teachers 
and curriculum planners. 

154. Campbell, Bruce. Energy and Education Handbook . U.S., Educational Re- 
sources Information Center, ERIC Document ED 009 981, October 1977. 

A curriculum model for all teachers from kindergarten to secondary 
school with four teaching units provided for the differentiation of in- 
struction. . 

155. Career Education in the Environment. A Handbook . U.S., Educational Re- 
sources Information Center, ERIC Document El) 063 471, 1971. 

A handbook designed for secondary school us': in the exploring of 
environmental problems- and solutions, and providing information on exis- 
tent and emerging career opportunities. 

156. Clausen, Bernard L., and David V. McCalley. Environ ne'-r al Education 
Process for Iowa Schools. U.S., Educational Resources Ir.fo: .aation Center, 
ERIC Document ED 164 346, 1978. 

This publication provides a framework and perspective on which de- 
velopment of environmental education programs may be established. It 
describes how present programs may be modified and lists examples that 
would guide teachers to develop their own activities. 

157. Designing an Environmental Curriculum. . .A Process . U.S., Educational Re- 
SDurces Information Center, ERIC Document ED 115 498, 1975. 

This booklet presents a step-wise sequence for incorporating enviro- 
nmental objectives into any instructional program. 

158 . Dowd , Patricia . An Urban Envi ronme ntal Education C urriculum Guide for a 
Sixth Grade Teacher in Irvingtou . U.S., Educational Resources Information 
Center, ERIC Doucment ED 164 341, June, 1978. 

This study investigates a strategy for integration of a comprehen- 
sive urban environmental education program into an existing school 
curriculum. 
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1:/J * [ ': l y\ l , ^ 1 :i '~jl>. lu V 1 .. . s . l 'l l iV\L s . A : . n yi. r . n . , l ru '. l l t j l1 Education Material Middle- 

?il!l9±lL.. j . - 'J "J . JjTJ^L .^l c y. - *C > S . , Educational Reserves Info rma t i on 

Con- or, ER 1 C Document EP 101 ^40, 1 L ) 7 5 . 

This SL»ri«'.; of five env i ronr.iont al educat ion units is designed around 
concepts of survival, interdependence , scarcity, "ecycloment , rights vs. 
respond ibi 1 i r. y, nlannin?.; valuing, social forces and optimism. 

160. East S y r a c u s e - Mi n o ; l School s_ Env Lro nmontal Education Mater ials, Middle 

School Package, Grade 6—Sciencc and Social Studies . U.S. , Educational 
Resources Informat ion Center, ERIC Doucmonr E0 101 941 , 1973, 

The first of these two env iron mental units deals with Sc ience and 
the c . -Lo^.v along \ creek. The second unit, a social studies unit, 
IT . ''.es tar env Lronmontal concepts associated with the MACOS program. 

I 6 1 . En _ : . _rac u s e_- M ia • o : i_ Sc i xools _ E n v iro it^ci i t al Education Mater ials , Middle 

S c h o o 1 Packa ge, G r a do __7- - S c ion c e . U.S., Educational Resources Information 
Center, ERIC Document El5"l0l 942, 1973. 

This series ol five environmental units are designed arouad aj;n 
skill::: as; noreraking. organizing information, critical thinking, analzsis 
of data, and scientific skills. These skills along with contenc material 
help the student better understand his role in the environment. 

162. East Syra euse-Minoa S chop.] s Ei.vx r opnenc a 1 E ducation Materials, Middle 
School Packa ge T^Gra de 9--Soc ial Stj^jS . U.S., Educational Resources 
Information Center, ERIC- Document ED 101 943, 1973. 

This evgl;th grade unit was designed around three themes; habitation 
patterns, economic and technical development, and changing role of 
government . 

163. East Syracuse-Minoa Schools Environmental Education Materials, Middle 
School Package, Middle School Crossover Units . U.S., Educational Re- 
sources Information Centers, ERIC Document ED 101 944, 1973. 

This series of five units are designed for teachers use at the 
middle school level. They consist of twr crossover units (a science to 
social studies, and social studies to science), a math skills unit, a 
language arts unit, and a guide for outdoor educational activities. 

164. East Syracuse-Minoa Schools Environmental Education Materials, High School 
Package U.S., Educational Resources Information Center, ERIC Document ED 
101 945, 1973. 

This series consists of four units: The first deals with advanced 
science and independent study, the second an ecology course, the third 
an environmental biology unit, and the fourth deals with environmental 
physics. 

165. Edwards, Willian C, and Robert J. Larson. Environmental Activities, 
Junior High Scool . U.S., Educational Resources Information Center, ERIC 
Document ED 099 214, 1973. 

This ^uide is aimed at helping our youth become more knowledgable 
concern in he. environment and associated problems , helping to make them 
aware of ; to solve these problems, and motivating them to work toward 
their solutions. 
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166. Elementary Envir onmental Educat ion . U.S., Education:! R, ourees Center 

ERIC Document ED 080 368, L973. 

This curruculum for grades one through six places special emphasis 
on the ecological implications of man 1 * activities. 

Energy and_Jfou. Environm ent aj Education Curriculum . U.S., Educa t ional 
Resources Information Center, ERIC Document ED 101 937, January, 1974. 

This unit is designed to develop an understanding of energy and the 
need for it, and to understand some of the causes, effects, and solutions 
of the energy crisis. These ideas are an attempt to reach ^ducable 
mentally retarded. 

^ n °y tng the Environme nt. Environmental Education Curriculum . U.S., 

a: ional Resources Information Center, ERIC Document ED 097 211, March, 

T h*s unit is designed to provide enough information and skill devel- 
u.aent to enable educable mentally retarded students at the intermediate 
and junior high level to successfully participate in some outdoor activities. 

169. Environmental Activities. Environmental Education Curriculum . U.S., Ed- 
ucational Resources Information Center, ERIC Document ED 097~210, Hay 1974 

The material is intended as a source from which primary teachers may 
select activities from several generalized groups of ideas. 

170. Environmental Education, Conceptual Curriculum Framework . U.S., Educat- 
ional Re ources Information Center, ERIC Document ED 127 115, 1973. 

These materials are the result of a study that includes all areas 
of the curruculum, kindergarten to grade twelve and beyond. Four major 
areas are covered: the geosphere, the energysphere , the sociosphere, and 
the biosphere. 

171. Environmental Education Curriculum Development, Grades K-l, for St. Marti n 
Parish . U.S., Educational Resources Information Center, ERIC Doucment ED 
100 676, 1974. 

This environmental education curriuclum guide is designed for tea- 
chers use in kindergraten and first grade. It includes six units develop- 
ed to disucss environmental concepts related to the bio-physical environment. 

172 . Environmental Education Curruculum Development, Grade 6, for St. Martin 
Parish . U.S., Educational Resources Information, ERIC Document ED 100, 712, 
1974. 

This environmental curriculum guide is designed for teacher use in 
the sixth grade. There are sever units discussed; environmental relat- 
ionships, wildlife and related problems, resources, and pesticide problems. 

173. Environmental Education Curriculum Guide for Intermediate Social Studies. 



U.S., Educational Resources Information Center, ERIC Document ED 080 367, 1973, 

These instructional materials are designed to give specific emphasis 
to the ecological implications of man's activities as generally explored 
in the social studies curricula for grades four through six. 
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olf^il/iuiy^S? Rtf8 ° UrCea Inf ° rmati0n Center, ^cTToTu^ ED 

These activities are experimental in nature and it is supgested 
SjIlSSL^ ° Pid Ch ° ° rd " ° f discuss"^ 

175. Environmental Educat loi L G»IdgJ^ , U.S. Educational Resources Information 
Center, ERIC Document ED 125 862, July, 1974. 

^ This educational program intends' to promote a universal view of the 
environment through interdisciplinary act ivity-centered experiences. The 
objective is to help the student examine environmental relationships 
acquire problem-solving skills, and develop civil responsibility and' 
values. J 

176 ' Environmental Education Handbook. U.S. Educational Resources Information 
Center, ERIC Document ED 125 871, December, 1972. 

This handbook is designed to help educators develop an environmental 
curriculum for their school districts. It also includes teaching units, 
background information, and appropriate activities. 

177 - Environme ntal Education Values for the Future: Curriculum, Population, 
Environme ntal Ethics, Environmental Decisions, Economics, Ecosyste ms, 
Energy and Technology, Packet K-2. U.S. Educational Resources InfcZmation 
Center, ERIC Document ED 149 979, 1977. 

This is one of a series of environmental education booklets for 
students in grades K-12. The major goal of scientific literacy is devel- 
oped by dividing the program into seven concepts areas, and include 
introductory material, behavorial objectives, and activity options. 

178 * Environmental Education Values for the Future: Curriculum, Population , 
Environmental Ethics, Environmental Decisions, Economics, Ecosystems, 
Energy, and Technology, Packet 3-5 . U.S. Educational Resources Information 
Center, ERIC Document ED 149 980, 1977. 

This booklet is one of a series of < nvironmental education booklets 
xjr students in grades K~12. The goal ' f environmental literacy is hope- 
fully achieved by the use of introductory materials, objectives, appropriate 
subject areas, and activity options. 
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179 * Environmental Education, Values for the Future: Curriculum, Grades 6-8 
and 9-12. U.S. Educational Resources Information Center, ERIC Document 
ED 149 981, 1977. 

This booklet on curriculum is one of a series in environmental 
education for grades K-12. In this section four basic concepts are listed 
along with objectives, appropriate subject areas, key words and definitions, 
activity options, materials ar>H resources. 

Exploring Careers in Environmental Protection . U.S. Educational Resources 
Inform tion Center, ERIC Document ED 106 575, 1973. 

This career exploration program for grades 9-10 is part of a compre- 
hensive K-10 program attempting to develop an awarenes3 and appreciation 
for work. It contains a collection of materials in the form of student 
packets, a resource list, and teaching strategies designed to introduce 
the student to possible career opportunities. 
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180 ' ^orir^ Careers in Environmental Protection. U 4 S. Educational Resources 
Information Center, ERIC Document ED 106 575, 1973. 6 

This career exploration program for grades 9-10 is part of a 
comprehensive K-10 program attempting to develop an awareness and 
appreciation for work. It contains a collection of materials in the 
torm of student packets, a resource list, and teaching strategies 
designed to introduce the student to possible career opportunities. 

181 • Field Learning Activities . U.S. Educational Resources Information Center 
ERIC Document ED 080 366, 1973. 

This collection of seventy field activities are designed for elementary 
and junior high students. The activities cover such areas as; science, 
social science, language arts, health, history, mathematics, and art. 

182. Fox, Carla, and others. Project Ranger Curriculum Guide , U.S. Educational 
Resources Information Center, ERIC Document ED 187 485, June, 1978. 

This curriculum guide is designed to be a manual for school districts 
and other organizations interested in implementing a program to improve 
school behavior and academic performance of selected, primarily "disruptive" 
students who are failing traditional school programs. Focus is on program 
activities and student counseling techniques. 

183. Geology and Our Environment. Environmnetal Education Curriculum. Revised , 
U.S. Educational Resources Information Center, ERIC Document ED 097 214, 
June, 1974. 

This unit is constructed to expose secondary students to the forces 
that have determined the topography of as area, data on and field expe- 
rience on fossil collection, variance of rocks and fossils in different 
areas, and how this affects a city dweller's life through such examples 
as zoning decisions and considerations in purchasing a home. 

184. Gises, Ronald L., and others. Environmental Education for the Seventies , 
U.S. Educational Resources Information Center, LRIC Document E7 106 ^90, 
September, 1973. 

This collection of materials is divided into five sections: the 
philosophy and concepts of environmental education and program development, 
lesson plans and teaching methods, resources, teaching aids and bibliography, 
and environmental films. 

185. Guide for Integrating Environmental E ducat ion Concepts Into Elementary , 
Secondary, and Post-Secondary Vocational, Technical , and Adult Educatio n, 
Final Draft . U.S. Educational Resources Information Center, ERIC Document 
ED 106 066, January, 1974. 

This guide uses the United States Office of Education cluster concept 
as a framework. If. covers such areas as accounting, agriculture, automotive, 
carpentry, drafting, home economics, horticulture, management, nursing, 
and 3ocial studies. Behavorial objectives, learning activities, classroom 
and reference mate lis are also included. 

186. Helfrich, Carl, anu others. This Land is Your Land. The Problem of Land 
Utilization. Envi ■ nmental Ecological Education Project . U.S. Educational 
Resources Informat n Center, ERIC Document ED 099 210, 1973. 

This unit for seventh grade students focuses on the variety of factors 
Involved in land usage; the way man has used this land, the influence of 
surface features, socio-cultMral factors, and natural disastors — particularly 
in regard to improper land use. <. 1 so included are objectives, teaching 
methods, resourc s, and listings of crreers in every aspect of land use. 
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187. Hershey, John T., and others. A Curriculum Activities Guide to Solid 
Waste and Environmental Studies . U.S. Educational Resources Information 
Center, ERIC Document ED 030 348, 1973. 

This elementary level book is the fourth in a series of student- 
oriented problem solving related to environmental matters. It is divided 
into three activity levels; aware-^us, transitional, and operational, 
with economic, political, socia] , scientific, technological, and legal 
factors considered. 

188. . A Curriculum Activities Guide to Popula ting 

and Environmnetal Studies . U.S. Educational Resources Information Center 
ERIC Document ED 080 349, 1073. 

This book is the second in a series of four emphasizing student- 
oriented problem solving related to environmental matters. It is divided 
into three activity levels; awareness, transitional, and operational. 
Four approaches to problem solving are presented; simulation, contract 
projects , debating, and modeling. Elementary level . 

189. . A Curriculum Activities Guide to Water 

Quality Equipment and Environmnetal Studies. U.S. Educational Resources 
Information Center, ERIC Document ED 080 361, 1973. 

The third of a series of four student-oriented problem solving 
environmental books. The instrumentation presented in this guide should 
aid students in the construction plans for thirteen pieces of • water qualify 
testing equipment and discussions of preasserubled kits. Elementary level. 

190. . A Curriculum Activities Guide to In- Degth 

Environmental Studies . U.S. Educational Resources Information Center 
ERIC Document ED 083 004, 1973. 

This guide is the last in a series of four stuaent-oriented books 
in environmental education. The three activity level approaches are 
intended to provide investigations that will motivate students to pursue 
studies, generate ideas, design and carry out plans of action, make 
decisions regarding data collection, processing, evaluation and utilization 
and determine what potential impact the^e findings m'ght hive on community 
action. Elementary level. 

191. . A Curriculum Activities Guide to Water 

Pollution and Environmental Activities Studies: Activities Appendices 
Vo lumes 1 and 2 . U.S. Educationl Resources Information Center, ERIC 
Document ED 154 986, 1972 

A secondary level activity guide divided into four sections dealing 
with the Hydrologic Cycle, Human Activities, Ecological Perspectives, 
and Social and Political Factors. 

192. . A Curriculum Activities Guide to Water 

Pollution Equipment and Environmental Studies, Volume 3 . U.S. Educational 
Resources Information Center, ERIC Document ED 093 648, September. 1973. 

The purpose of this book is to present instructions for construction 
of low-cost instruments for environmental studies. The instruments 
discussed were either adapted or designed by students who were presented 
with the problem of producing low-cost equipment. Sequal to volumes 1 
and 2, but can be used independently. 
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— . A Curricu lum Activities Cuidr to u- tt(l r 

Resources Information Center, ERIC Docum^!* 103 1967 August 1973 

is one of Tt eWaS 'T 1 - Ped f ° r elenent "y and secondary students, 'a 
is one of a series emphasizing student-oriented problem solving related 
to environmental matters. It is designed to guide others in fnUiatin* 
rSi^rS^?" — Education program^r^^ss 
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A Curriculum Activities Guide to Birds, 



Bugs Dogs, and Weather and En vironme ntal Studies. 5 . 2nd edit ion . 

U.b. Educational Resources Intormation Center, ERIC Document ED 0^3 619 
August, 1973. ' 

This guide is intended for use by teachers and students and organized 
into three sections; awareness, transitional, and operational activities, 
ine format is that so a questioning sequence, using questions to .V. >i ro, 
initiate, continue, and expand the activity. * 

195- Jacobs, Joel Robert. Fourth Grade: Late Fall and Early Spring Cunic > , 
Guide. U.S. Educational Resources Information Center, ERIC Document *h"~" 
068 367, 1972. 

This curriculum guide for fourth grade is an activity centered ouc - 
door program. Each activity plan contains an introduction, and student: 
preparation, topics for follow-up and reinforcement, and supplemental 
resources and aids. 



Fifth Grade: Winter and Spring Curriculum Guide , 



U.S. Educational Resources Information Center, ERIC Document, ED 068 368, 
1972. 

This guide contains activity plans for a fifth grade outdoor education 
experience. Each plan contains an introduction and student preparation, 
topics for follow-up and reinforcement, and supplemental ~e, : ;ources and aids. 

197 * . • Sixth Grade: Fall and Winter Curricu.^ m i Guide, 

U.S. Educational Resources Information Center, ERIC Docurr?r c EI' 058 310. 
1972. 

This is a curriculum guide for a sixth grade outdoor ^ducatior; 
experience. Each plan contains classroom introdu v on and student prepa- 
ration, topics/projects for follow-up and reinfc .-merit, and supplemental 
resources and aids. 

198. Jungles, Mary R. , and others. Environmental Leaning Experiences: Bio- 
Physical , Junior High School. U.S. Educational Resources Information 
Center, ERIC Docuemnt ED 099 229, 1974. 

This curriculum guide for teacher use at the junior high level consists 
of a set of ideas, activities, and opinions which help generate a positive 
approach to the environment. Each of the six units contain s.n introduction 
instructional objectives, experiences, and references. 

199. Environmental Learning Experiences: Socio- 

Cultural, Junior High School . U.S. Educational Resources Information 
Center, ERIC Document ED 099 231, 1974. 

An environmental education curriculum guide developed for teacher use 
and designed to encourage an integration of disciplines for an inter- 
disciplinary approach. It also promotes positive thinking through the 
seven units included, with each containing an intrcduction, purpose, 
objectives, experiences and references. 
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- 00 - 1 ■ .^J'Tii-iL 111 ™ A r ^iL s ' Kduca jnal 

Resources Information Cantor, ERIC document Eh 099 233, 19 74 , 

This curriculum guide was developed to use in the junior and senior 
high school. It deals with the integration of environmental edueat ion 
into curricular areas not normally associated w J th envi ronmcn t a I ducat ion. 

Learning to Get A r ound. An Urban Envi r onm ent Ma pping Un it, U.S. 
Educational Resources Information Center, ERIC Document "Yo 107 468, 1971. 

This unit helps students visualize his surroundings, read, interpret, 
and create maps, which develop self-control and sense of personal control 
over his environment. Elementary level. 

202. Life, Past. _Pre sen t a nd Fu ture . Environm ental Educa tion C u r r i u c i_ m 
Project . U.S. Educational Resources Information Center, ERIC Document 
ED 097 215, January, 1974. 

This unit attempts to interrelated the traditional hi logical science 
studies such as ^ocd webs, population changes and ecological su^c w . ion 
to fcrm a coherent picture of our world today, the factors that create 
it and the forces that continue to change it. Designed for use in the 
secondary school and built around nine films into seven basic topics. 

203. Linder, Al.ce D. Ej w i.^Pg !Bg. nt:a ^ Education: A Source Book tor _Ed^atars . 
U.S. Educational .vosources Information Center ERIC Document ED 123 095, 
1976. 

This curriculum guide presents a plan to implement an environmental 
education program. The main objective of the program is to develop envir- 
onmental literacy including skills of inquiry, problem solving, managing 
and communicat ioa, knowledge of environmental interrelationships, and 
positive attitudes and values toward environmental problems and their 
sol. .r. ion n . 

2^4 . Livin g Forest, Environmental Ecological Education Project, The. Revised . 

U.S. educational Resources Information Center, ERIC Dc -ument , E^ 09"? 221, 
Jir.e, 1972. 

This unit designed for intermediate grades of elementary schools, 
fo. uses on the living forest by presenting such concepts as succession, 
forest communities, adaptation, ecological interrelationships, animal 
aninu 1 oopulations, the impact of man on forests, and job opportunities 
for th* ^rest industry. 

205. Lundstrum, Lonald, and others. Environment — A Way of Teaching (Grades 
K-12) . U.S. Educational Resources Information Center, ERIC Document ED 
063 989, 1971. 

Resource information and ideas for curriculum programs related to 
the *:*:udy of the environment are presented in this resource guide for 
elen.entary and secondary teachers. 

206. Mary, Charlotta B. Ad ventures in Ecologi ^ l Reading, Language Arts 
(Experimental) ; 5365.02 . U.S. Educational lesources Information Center 
ERIC Document ED 086 529, 1972. 

A reading-discussion, activities -experiences course with group and 
individual projects and experiments especially recommended for students 
interested in ecology and/or related sciences. Special emphasis is 
placed on Marine Science. 
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U.S. hduc.it i. -\, '. . .in Iir"on,!.it ion Cfiifvr, M;IC DniuiiruV 'n I V, 

Juno, 1977. 

This i ii .. nde ' to expand the fnnuaL oi" the "Man and 

Environment Revised i\n t iculin, ' by nuking Mils more useful tor te.n hers 
to teach the varieu, too: s 

?08 - ^lyiJi^J?£iJlk In i ,r > ' ' '^'^V^I^ Grade 1, 

A. U.S. Edueat lor— i Ucsour ^s Infornnt ion Center , ""KRIC Document ED 099 

216, 1973. 

A first givde .u icaVmr guide including activities, guidelines 
for field trips, and a rr^un ce section. Topics discussed are animals, 
air, wat or, ai. : i i ; ; er 

2^9. Ma lt id i s. *'pMna! I'roc ss Curriculum in Environmental Edu cat i on Grade 2, 
A. U.h. Fducat i sil i-soarces Information Center, EKIC Document: ED 099 

217, 197J. 

/ secoi. I to rude curriculum guide including activities, guidelines 
for field trips, and a resource section. Topics discussed include, 
plants, R.il a f :d lifer. 

210. Mul ' idis cipl i n a r v _P recess Curriculum in Environmental Educa t i on Grade 3 , 
A. G.S Ear rati a Resource Information Center, ERIC Document ED 099 
213, 1973. 

A thi.d g.ade curriculum guide including activities, guidelines for 
fieldtri^: , and a resource section. The activities are organized to 
promote raess , man's u^e and problem solving. 

211. Malt idiscinl inM 'y Process Curr iculum in Env ironmental Education Grade 4, 

..S. Lduc->t.onal Resources Information Center, ERIC Docuirant ED 099 
1973. 

A fourLh grade curriculum guide including activities, guidelines for 
) ieldt r [ r> s % i. .J a resource section. 'Ine activities are organized to 
promote awareness, man's use, and problem solving. 

212. Mul t id i s c_ rp 1 iuary Process Curriculum in Environmental Education Grade 5 , 
A. d.S. Educational Resources Information Center, ERIC Document ED 099 

220, 1973. 

A fifth grade :urriculum guide including activities, guidelines for 

field trips, and a resource section. The activities are organized to 

promote awareness, man's use, and problem solving. 

213 Ma 1 1 id ijc i pi i nary P rocess Curriulum mi Environmental Education Grade 6 , 
A. U.S. Educational Resources Information Center, ERIC Document ED 099 

221, 1973. 

A sixth grade curriculum guide with activities field trip guidelines, 
and a resource section. Activities are organized to promote awareness, 
man's use and problem solving which allow students to make observations 
collect and record data, interpret data, and summarize. 

214. Murray State University - Teachers' Workshop in Environmental Education 
(Youth Station, Land Between the Lake s, August 8-14, 19 71) . U.S. 
Educational Resources Information Center, ERIC Document ED 077 696, 1971. 

Lessons plans developed by teachers in an environmental workshop 
include curriculum a ens such as science, language arts, mathematics, 
social studies, art, recreation, and health. 
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Eclucation.il Resources Intermit ion Cent e"r , KiTufToc urn cnTYn 07 7 697 Jun- 
1972. "> 

Lesson pains developed hv teachers In an onv i rontnent a I workshop 
include curriculum areas such as science, language arts, mathematics, 
social studies, art, recreation, and health, 

2*6. Murray State U niversity - T^yacJu^rsJ Workshop in Env ironmy nt a 1 Kduc at ion 
.^l^JLJL^lLt^^^^ A ugust 7 - 1~2 ? 1 972) , * u". S*. 

Educational Resources information Center, ERIC Document El) 077 698, August, 
1972. 

Lesson plans developed by teachers in an environmental workshop 
include curriculum areas such as map skills, art, language arts, science, 
social, studies, mathematics, and physical education and recreation. 

21?' Murray Sta te University - Teachers * Wo rkshop in Environmental Education 
(Youth Station, Land Between the Lakes, August 5-10, 1973) . U.S. 
Educational Resources Information Center, ERIC Document ED 100 677, August, 
1973. 

Lesson pi.. for elementary and junior high grades, developed b 
teachers in an environmental education workshop covering curriculum areas 
such as science, language arts, mathematics, social studies, art, recreation, 
and health. 

218. Nutrition and the Growing Population. Environmental Education Curriculum . 
Revised . U.S. Educational Resources information Center, ERIC Document ED 
097 2i6, November, 1973. 

This unit attempts to respond to the increasing problem of malnutrition 
in the U.S. seemingly related to rising market prices, low quality foods 
attracting the consumer dollar and the shrinking number of students studying 
nutrition in out schools. 

219. Paper. Environmental Ecologica 1 Education Project. Revised . U.S. 
Educational Resources Information Center, ERIC Document ED 097 220, June. 
1972. 

This unit is designed to help the intermediate elementary school student 
become aware of the history of paper, the oapermaking process, the variety 
of uses and kinds of paper, the economic aspects of the papermaking 
industry, and the importance of recycling . 

220. Planning for the Future on Spaceship Earth. Environmental Ecological 
Education Project. Revised. U.S. Educational Resources Information 
Crater, ERIC Document ED 097 219, June, 1972. 

Views the earth as an ecosystem by looking at the past and present 
human events that have influenced the quality of the environment and 
attempts to provide students with an awareness of the I'nowledge necessary 
for the future. 

221. Plants. Environmental E duca tion Curriculu m. U.S. Educational Resources 
Information Center, ERIC Document ED 097 Zl3, May, 197^,, 

This unit designed for intermediate level elementary ^students 
reviews basic plant structure, roles of plants in nature 1 s systems, plant 
adaptations, major plant biomes, and examines ways man us^s plants. 
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222. Schu 1 j o , Roger. A n_ Knv Lro tinuMil a 1 Kduc cit ion Ac t Lv i t i es, Book let J3- 

Ma t h e ma t i c s A o t L v i t i o s_. U.S. Educational Resources Information Center 
ERIC DocumerVlo ToT 974, 1977. 

Fourteen environment-related mathematics activities included help 
the student gain experience to help him with the practical application 
of abstract concepts by studying outdoors. Special emphasis is given 
to the experimental study of metrics and the magnetic compass, with an 
overall focus on the use of mathematics in real life situations. 

223. Scxtcn, Alan D. Ed. A Curriculum Guide to Selected Environme ntal 
Topic s for Us e With E lementary and Junior High School Studen ts . U.S. 
Educational Resources Information Center, ERIC Document ED 157 f.33, 1974. 

Learning activities covering topics such as water, esthetics, air, 
soil cind sediment, solid waste, energy, noise, population, and transpor- 
tation. Interdisciplinary in approach with activities including pond 
study, poetry writing and art work. 

224. Student A cti on for the Valley Environment (SAVE) . U.S. Educational 
Resources ^formation Center, ERIC Document ED 081 601, 1973. 

A mulit-di ^ciplinary approach to environmental studies for secondary 
students, combining the areas of earth science, social science, and health 
education. 

225. Suggested Activities for Environmental Edcuation in the Elementary School . 
U.S. Educational Resources Information Center, ERIC Document ED 144 786, 
1977. 

This publication is designed as a model to assist elementary teachers 
in developing environmental education activities in all subject areas. 

226. S uggested Activities for Environmental Education in the Secondary Schoo l. 
U.S. Educational Resources Information Center, ERiC Document ED 144 787, 
1977. 

This publication is designed as a model to assist middle school and 
high school teachers in developing environmental education activities in 
all subject areas. 

227. Suggested Activities Using the School and Its Sur roundings as a Resource 
for Environmertal Education . U.S. Educational Resources Information Center, 
ERIC Document ED 106 054, 1972. 

A collection of environmental education activities focusing on the 
school and its surroundings as an environment that contains elements that 
are common to the structure of the whole man-made environment. 

228. Tire Production and Pol ia jion Control. Environmental Education C urriculum. 
Revised , U.S. Educational Resources Information Center, ERIC Document ED 
099 208, December, 1973. 

This unit was developed to introduce secondary students to the many 
facets of a typical large manufacturing plant-the Topeka Goodyear Tire and 
Rubber Company - in an effort to increpje awareness of sound environmental 
practices in industry . 

229. Total Environmental Education . U.S. Educational Resources Information 
Center ERIC Document ED 093 621, 1973. 

An interdisciplinary design for a K-12 environmental program developed 
by the Division of Curriculum of the Indiana system of nublic education. It 
is desigend to assist administrators and their teaching staffs in developing 
activities to focis on real life experiences in the local community. 
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230. Total Environment Edu ent ion: An Ope n Dc- sign to Real Li fe Learning 
Exper iencor. . U.S. Educational Reources Information Center, ERIC Document 
ED 07l"8ba, 1972. 

Six g I cba 1 ob j ec t i ves — energy , earth resources , wast e d i sposal , 
population, interdependence, and quality of life— are used as a framework 
in preparing an open design for environmental education, which emphasizes 
behavorial change in the affective domain. 

231. Tulloch, Rodney, and Bruce Carpenter. Exploring Careers i.n_ jjajjiraj_ 
Reso urces a nd Env iron ment: A Cuide for Teachers. U.S. Educ a L Loua 1 
Resources Information Center, ERIC Document ED 098 420, July, l c >74. 

One of eleven guides intended for use in junior high school level 

of career exploration. Jobs in the natural resources and environmental 

occupations cluster also include suggestions for possible classroom 
experiences, references and evaluations. , 

232. Vandalism. Envir o nmental Eco logical E ducation Project . U.S. Educational 
Resources Information Center, ERIC Document ED 097 218, 1974. 

Unit designed to provide junior high scnool students with an under- 
standing of the problem of vandalism in an effort to instill positive 
attitudes toward their environment and the impact they can have on their 
environment . 

233. Water Pollution. En vironmental Education Curriculum. Rev ised. U.S. 
Educational Resources Information Center, ERIC Document ED 097 217, 
July, 1973. 

Unit designed for use with the educable mentally retarded to present 
information on the importance of clean water, sources of water pollution, 
effects of water pollution, and solution to water pollution. 

234. Whitney, Helen. Comp. 101 Environmental Education Activities. Booklet 1 

Art and' Music Activitie s. U.S. Educational Resources Information Center, 
ERIC Document ED 165 972," 1975. ^ 

Presented are eleven environmentally-based art and music activities 
for elementary and intermediate grades containing, objectives, preparation, 
materials, directions, student evaluation, and appropriate variations, 

235 # . 101 Environmental Education Activities. Booklet 2 

Language Art Activities . U.S. Educational Resources Information Center, 
ERIC Document ED 165 973, 1975. 

Twenty language arts activities for elementary and intermediate 
students containing learning objectives, directions and suggested 
evaluation standards . 

236, . 101 Environmental Education Activities . Booklet 4 

^ience~Ac t ivit ies . U.S. Educational Resources Information Center , ERIC 
Document ED 165 975, 1975. 

Thirty-nine environmentally-based science activities directed at 
students in primary, intermediate, and junior high classes. Each activity 
contains grade level, objectives, procedures, materials, evaluation criteria, 
and follow -up activities. 

937 . 101 Environmental Education Ac^ivi^ie s . Booklet 5 

Science and S^eIaT~ Studies (Interdisc iplinary) Activities. U.S. Educational 
Resources Information Center, ERIC Document ED 165 976, 1975. 

7 Or- 
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Nine science and social studios activities and five interdisciplinary 
activities are presented dealing primarily with ttu. forest. Designed 
tor junior high and intermediate grade levels. 

238 ' • 101 Enviro n mental Education Activities. Booklet 6. 

Social Studies Activities . U.S, Educational Resources InfUrmaHon 
Center. ERIC Document ED 165 977, 1975. 

Twelve social studies activities are presented based on five field 
trips that are significant to the. studies. Activities contain objectives 
activity descriptions, evaluations and grade levels. 

2 39 . Winter Environment. Environmental Education Curriculum, The . U.S. 

Educational Resources Information Center. ERIC Document ED 101 939, 
January, 1973. 

A unit designed for special education students to help provide 
them with an appreciation and understanding of the winter season, and 
to understand how plants and wildlife are affected by the season. 
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GRADE LEVELS: 

K-3 1, 2, 3, 6, 32, 35, 37, 38, 40, 62, 66, 69, 70, 83, 84, 90, 94, 103, 

119, 125, 126, 133, 138, 149, 141, 148, 150, 151, 166, 169, 171, 177, 

178, 181, 187, 188, 189, 190, 193, 201, 205, 208, 209, 210, 217, 223, 

225, 229, 234, 235, 236. 



4-jj 1, 2, 3, 6, 7, 15, 16, 17, 33, 35, 37, 38, 40, 41, 43, 44, 45, 46, 47, 
48, 62, 66, 71, 72, 88, 90, 94, 95, 96, 98, 100, 101, 104, '05, 109, 
110, 111, 112, 114, 115, 120, 122, 125, 126, 127, 128, 129, 130, 131, 
138, 139, 141, 142, 145, 148, 150, 158, 160, 163, 166, 172, 173, 178, 
179, 181, 187, 188, 189, 190, 193, 195, 196, 197, 204, 205, 211, 212, 
213, 217, 219, 221, 223, 225, 229, 234, 235, 236, 237. 



7-above 2, 3, 6, 7, 8, 15, 16, 17, 33, 34, 40, 41, 43, 44, 45, 46, 47, 48, 
54, 62, 67, 68, 74, 77, 78, 79, 81, 82, 92, 93, 94, 95, 96, 97, 98, 
99, 101, 102, 108, 109, 112, 113, 120, 123, 134, 135, 136, 137, 145, 
148, 153, 155, 159, 161, 162, 163, 164, 165, 179, 180, 181, 183, 186, 
187, 188, 189, 190, 191, 193, 198, 199, 200, 202, 205, 217, 223, 224, 
226, 228, 229, 232, 236, 237. 



GENERAL CURRICULUM: 

1, 2, 5, 6, 16, 20, 
90, 91, 93, 95, 98, 
140, 143, 14' , 145, 
175, 176, 17;), 181, 
218, 220, 222, 225, 



38, 42, 44, 47, 50, 
106, 107, 108, 112, 
147, 149, 150, 152, 
182, 184, 185, 188, 
226, 227, 230, 238, 



51, 53, 57, 60, 62, 
114, 116, 117, 118, 
154, 156, 157, 158, 
190, 194, 195, 196, 
239. 



63, 66, 67, 86, 89, 
123, 124, 126, 134, 
165, 169, 170, 174, 
197, 199, 200, 206, 



TEACHER INFORMATION AND MATERIALS: 

3, 4, 5, 8, 9, 10. 1 1, 12, 13, 14, 15, 18, 19, 20, 21, 22, 23, 24, 25, 26,' 27, 
28, 29, 30, 31, 32, 34, 3b, 37, 39, 42, 43, 45, 46, 47, 43, 49, 50, 51, 52, 54, 
55, 56, 57, 58, 59, 60, 61. 62, 63, 64, 65. 68, 71, 72, 75, 76, 78, 79, 80, 81, 
83, 84, 56, 89, 91, 97, 102, 106, 107, 109, 114, 121, 122, 132, 134, 135, 136, 
143, 145, 149, 151, 152, 153, 154, 155, 156, 164, 170, 176, ISO, 184, 185, 191, 
195, 196, 197, 199, 203, 205, 207, 208, 209, 210 T 211, 212, 213, 214, 215, 216, 
217, 229- 231. 



SUBJECT AREAS: 

Art 94, 148, 181, 214, 215, 216, 223, 234. 
Heal th 40, 94, 181, 2in, 218, ;.24. 

Industrial Arts 16, 17, 64, 85, 94, 142, 204, 219, 228. 
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Language Arts 16, 17, 35, 41. 80, 94, 97. 102, 113, 114, 148, 151 181 206 
214, 215, 216, 223, 235. 

Mathematics 35. 77, 79, 94, 101, 109, 148, 181, 201, 214, 215, 216, 222. 
Music 234. 

Physical L at ion 40, 214, 215, 216. 

Scien e 7, 8,9, 10, 11, 12, 16, 17, 40, 43, 46, 55, 56, 65, 74, 76, 81, 87, 
88, 92, 93, 94, 96, 99, 100, 104, 105, 110, 111, 115, 124, 125, 127, 
128, 129, 130, 131, 133, 134, 141, 144, 145, 146, 147, 159, 160, 161, 
163, 166, 167, 170, 171, 172, 177, 178, 181, 183, 186, 187, 188, 189, 
190, 191, 193, 194, 198, 202, 203, 204, 206, 208, 209, 210, 211, 212, 
213, 214, 215, 216, 219, 220, 221, 223, 224, 227, 228, 230, 231, 233, 
236, 237. 

Social Studies 7, 17, 43, 45, 46, 65, 69, 70, 75, 78, 81, 82, 87, 88, 94, 96, 
103, 104, 105, 109, 116, 117, 118, 119, 132, 133, 136, 137, 
138, 139, 144, 145, 146, 147, 148, 160, 162, 163, 167, 170, 
172, 173, 177, 178, 180, 181, 183, 186, 187, 188, 190, 201, 
202, 203, 214, 215, 216, 220, 224, 230, 232, 237, 238. 

Special Education 167, 133, 239. 



RESOURCES FOR FREE AND INEXPENSIVE ENERGY/ ENVIRONMENTAL MATERIALS 

During the past decade, an abundance of information has become available 
on the subject of energy conservation and environmental awareness. Many of 
the materials are free or inexpensive and come from government agencies, private 
corporations, and special interest groups. In this section are listed some 
of the materials which can be requested from various organizations. This list 
of resources is not intended to be exhaustive but to provide the teacher with 
a starting point for finding ideas for classroom activities, lessons, and also 
general information for broadening personal knowledge of energy and environ- 
mental topics. 

The resources are listed in alphabetical order by company (or agency) 
name and adress, and are numbered consecutively. If more than one resource 
is available from one company, they are lettered and listed separately under 
the company address. The title of the reference is underlined and a publica- 
tion date, when known, is in parentheses. Following this is an annotated 
bibliography giving a brief description of what the resource is about. 
The approximate grade level the resource is suitable for is in parentheses 
beneath the description. This is an approximate grade level and may be 
adapted for use in grades above and below the stated level. 

Many resources were included in this section for use in broadening 
the teacher's personal knowledge of energy and environmental problems. When 
this is the case, "Teacher Information" is stated in parentheses in place of 
the grade level. 

Immediately following the annotated bibliographies is the Selected 
References Listed by Subject (page 247), This is a cross-reference index of 
references on energy and the environment which the teacher can use in locating 
material on a specific subject in this section. The code used for listing 
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each resource in this section corresponds with the annotated bibliography of 
the same code, (for example : 1 1 — A listed under Nuclear Energy corresponds 
t0 H ~ A How Nuclear Plants Work, 11-A is a pamphlet which can be obtained 
from the Atomic Industrial Forum, inc. -resource #11.) 

Also included at the end of this section is a selection of Mult idisciplinary 
References (page 250). The resources referred to here are materials on energy 
and the environment which can be incorporated into the existing curriculum 
ouside the field of science. These resources include lessons and activities 
which can be used in conjunction with classes in mathematics, art> social 
studies, etc. The references are listed by the number/letter code. 
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. Air Pollution Control Association 
P. 0. Box 2861 
Pittsburg, PA 15230 

1 - A A^Dictiona ry of Air Polluti on Terms 

Leaflet of alphabetically arranged terms associated with air 
pollution. 

(Grades 5 and above) 

!. Alliance to Gave Energy 
1925 K Street, NW 
Suite 507 

Washington, DC 20006 

2- A The Energy Puzzle - How You Fit In 

Magazine on the energy problems of today and where our energy 
sources are for the future. 

(Teacher Information) 



3. The Aluminum Association 
750 Third Avenue 
New York, NY 10017 

3-A Challenge and Change - A Story of Science and T echnology (1979) 

Kit includes color filmstrip, cassette tape, teacher's guide for 
school research projects, two posters on how aluminum is made, kit 
entitled "Man the Problem Solver, 11 booklet entitled M Uses of Aluminum, 11 
and teacher's resource guide for additional free materials on aluminum. 

(Grades 6 and above) 

3-B En ergy for the Future 

Color filmstrip, 33 1/3RPM record with teacher's guide tells the 
energy story. Takes a close look at solar energy and the part aluminum 
plays as solar collectors, and aluminum's future in the auto industry. 
Also contains teacher's resource guide for additional free materials 
on aluminum. 

(Grades 6 and above) 

3-C Recycling, An Ecology Study (1978) 

A color filmstrip and 33 1/3 RPM record with teacher's guide and 
poster. Tells how man is conserving natural resources by recycling. 
Also includes a teacher 1 s resource Suide for additional free teaching 
aids. 



(Grades 4 and above) 



American Gas Association 

8501 East Pleasant Valley Road 

Cleveland, OH 44131 



4- A Natural Gas Serves Our Co mmunity (1976) 

Booklet with cardboard cutouts which show how natural yas is 
brought to your community. 

(Grades 4-6) 

4-B The Story of Natural Gas Energy 

Booklet explains what natural gas is, how it is formed, where 
it is produced today, how it is brought from the wells to homes and 
factories, and the work it performs for us. 

(Grades 4 and above) 



American Gas Association" 
Educational Services 
1515 Wilson Boulevard 
Arlington, VA 22209 

5-A America's Changing Energy Story 

A 7 1/2 minute, 48 frame filmstrip with cassette, tracing 
energy use patterns in the United States from the mid 1800 ! s to 
the present. 

(Grades 5 and above) 

5-B Fuel Cells 

A 32 frame, 35 mm filmstrip which explains research in fuel cell 
and its importance in the quest to efficiently change fuel directly 
to energy. 

(Grades 6 and above) 

5-C The History of Natural Ga s (1976) 

Comic book on natural gas. 

(Grades 4-6) 

5-D Scientists Work Together 

A 44-frame filmstrip presenting how a scientist works to find 
a solution to a problem. The natural gas fuel cell is featured. 

(Grades 6 and, above) 
5-E Science Principals and Gas Appliances with Experiments (1970) 

Book all about gas appliances with diagrams and experiments. 
. . „ (Grades__5_ and.. above) _ 
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American Gas Association (Cont'd) 

5- F What i s a Ga s? (1972) 

Book of a series of laboratory activities which use materials 
round commonly in the home. 

(Grades 4 and above) 

American Lung Association 

17 AO Broadway 

New York, NY 10019 

6- A Air Pollution Explained : Pollut i on and Your Health (1973) 

Pamphlet discusses the health hazards of air pollution. 

(Grades 4-6) 

6-B As You Live . .. You Breathe (1979) 

Pamphlet on how we breathe and how outside influences such 
as air temperature, moisture, smoking and air pollution affect 
our breathing. 

(Grades 4-6) 
6~c Breathing ... What You Need to Know (1977) 

Booklet on the breathing process in depth, diseases of the 
breathing system and health hazards such as cigarette smoking and 
air pollution. 

(Grades 5 and above) 
6-D The Respiratory Syst em (1976) 

Wall chart showing the breathing apparatus. 

(Grades 5 and above) 



American Paper Institute, Inc. 
Paper Recycling Committee 
260 Madison Avenue 
New York, NY 10016 

7 -A How to Recycle Waste Paper (1979) 

Booklet describes how to establish collection programs for old 
newspapers, used corrugated boxes, and high grade office papers for 
recycling. 

(Grades 4 and above) 
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8. American Petroleum Institute 
2101 L Street, NW 
Washington, DC 20037 

8- A F acts About Oil 

Booklet with separate lesson sheet on all facets of oil production 
and use. 

(Grades 5-6) 

9. AMOCO 

Program Section - MC 3705 
Public & Government Affairs 
P. 0- Box 5910-A 
Chicago, IL 60680 

9- A Petroleum Development Offshore 

Pamphlet tells the story of exploration for petroleur; 
at sea. 

(Teacher Information) 
9-B Petroleum Exploration In Brief 

Pamphlet tells where petroleum is found and what conditions 
are necessary for its formation. 

(Teacher Information) 
9-C Petroleum Production In Brief 

Pamphlet tells what is involved in drilling for petroleum. 
(Teacher Information) 

9-D Petroleum R efining In Brief 

Pamphlet tells where petroleum is found and what conditions are 
necessary for its formation. 

(Teacher Information) 
9-E That- Amazin g Maze - A Refinery 

Pamphlet outlines the process of turning crude oil into many 
useful products. 

(Teacher Information) 

10. AMOCO Teaching Aids 
P. 0. Box 1400 K 
Dayton, OH 45414 
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10. AMOCO Teaching Aids (Cont'd) 

1 0- A C atalysts S J^rudg^ Jh^J:ojv_of_ ?etroleum Refining 

Booklet on the aspects of petroleum refining and the products 
made from petroleum. 

(Teacher Information) 
1 0- B The Energy Crisis - Wh at Y ou Can Do About It 

Activity file with five duplicating spirit masters and teacher 
instructions focusing on many aspects of energy. 

(Grade 6 and above) 
10-C It's A Great Sy ste m (Pass It On) 

Pamphlet reviews the American incentive market system and how 
it works. 

(Teacher Information) 

10- D Oil in Dep th: T he Story of Petroleum Exploration and Production 

Booklet of information on what petroleum is, how it is removed 
from the ground, and how it is used. 

(Teacher Information) 



11. Atomic Industrial Forum, Inc. 

Public Affairs and Information Program 
7101 Wisconsin Avenue 
Washington, DC 20014 

11-A How Nuclear Plants Work (1976) 

Pamphlet on the nature of nuclear power, the types of commercial 
reactors and how this energy form is harnessed. 

(Teacher Information) 



12. Battelle Center for Improved Education 
505 King Avenue 
Columbus, OH 43201 

12- A A Teacher's I n troduction to Energy and Energy Conservation (1975) 

Book gives teacher background information and general suggestions 
for teaching units and correlated learning activities. 

(Grades 4 and above) 
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13. Breeder Reactor Corporation 
P. 0. Box U 
Oak Ridge, TN 37830 

The following pamphlets are part of a series of answers to the most 
frequently asked questions about breeder reactors. 



13- 


A 


Aro Breeders Safe and Good for the Environment? (1978) 


13- 


B 


Are Russia and France Ahead in Developing Breeders? (1977) 


13- 


C 


Do We Know Enough About Breeders? (1977) 


13- 


•D 


Does My Job De_p_end on the Breeder? (1977) 


13- 


•E 


Does Nuclear Power Mean Proliferation? (1977) 


13- 


•F 


Is Radioactive Waste from Nuclear Power Plants a ?- -hlem? (1978) 



(Teacher Information) 



14. Chemical Manufacturers Association 
1825 Connecticut Avenue, NW 
Washington, DC 20009 

14- A Chemecology 

Periodical promoting a clean environment. 

(Teacher Information) 



15. Chevron Chemical Company 
Public Affairs Department 
P. 0. Box 3744 
San Francisco, CA 94119 

15- A A Chi ld 's Ga rden (1978) 

Fifty-four pagp. guide of suggested classroom and outdoor 
activities on planting and growing. (50c) 

(Grades 1-6) 

15-B Growing Ideas Kit (1977) 

Kit contains eleven full-color cards which show how plants 
grow and how the weather changes. (50c) 

(Grades 1 - 4) 

15- C Trees for a Mo re_ Liv able Environmen t 

Forty-page guide to selected trees for special planting 
situations. 

(Grades 4-6) 

ERIC 20+ 
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16. Ciba-Geigy Corporation 
Agricultural Division 
Greensboro, NC 27409 

16- A Agricultu re and the Environment (1978) 

Booklet on the agricultural industry and its effects on the 
environment:. 

(Teacher Information) 

17. Dow Chemical USA 

Health and Environmental Sciences 
Midland, MI 48640 

1 7- A O ur Methodolog y for Test ing New Compounds 

Pamphlet outlines the procedures Dow scientists go through in 
testing new chemical compounds for harmful toxic properties. 

(Teacher Information) 

17-B Silent Autumn (19 77) 

Book of short stories on cur changing environment and life styles. 

(Teacher Information) 

17-C Who Protects Our H ealth and E nvironment ? (1980) 

Booklet outlines the work carried on in the Dow Toxicology 
Research Laboratory to protect the environment from possible 
harmful substances found in chemicals. 

(Teacher Information) 



18. Thomas A. Edison Foundation 

Cambridge Office Plaza, Suite 143 
18280 West Ten Mile Road 

Southfield, MI 48075 Price: 50c each or 3/$1.00 

18- A Al ternative Energ y S our ces: E xper imen ts You Can Do (1978) 

Booklet contains general information and experiments on energy 
conservation and utilization. 

(Grade 6 and above) 

1 8- B Energy Conservation : Experime nts You Can Do (1978) 

Booklet contains energy information as well as simple experiments 
on energy waste and solar energy. 

(Grades 4 and above) 
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18. Thomas A. Edison (Cont ! d) 

1 8- C ^Environme ntal Ex periment s (1973) 

Booklet contains facts on pollution and the environment with 
\ related experiments for the classroom. 

(Grades A and above) 
18-D N uclear Experiments You Can Do (1979) 

Booklet contains general information on nuclear energy along 
with related experiments. 

(Grades 6 and above) 

1 8- E S elected Exp eriments a nd Projects (1976) 

Booklet contains biographical data on Thomas A. Edison and 
some of the projects Edison worked on. Experiments for the class- 
room are suggested with instructions provided. 

(Grades 6 and above) 

18- F Useful Science Projects (1979) 

Booklet contains projects on electricity for the classroom. 
(Grades 6 and above) 

19. Energy Management Center 
P. 0. Box 190 
Port Richey, FL 33568 

19- A E nergy Education for the Elementary Classroo m (1978) 

Publication of worksheets and activities related to energy 
conservation. 

ir^des A - 6) 

1 9 -B Let 1 s Learn A_b ou t II n e c - iodule A 

Activities -n. worksheets introducing the concept of energy. 

^rades A - 6) 

1 9 -C M an and Energy - Module C 

Activities and worksheets on energy production and use. 

(Grades A - 6) 

1 9-D Nature's Energy - Mod ule B 

q Activities and worksheets on the energy cycle and fossil fuels. 

EFyC ' (Grades—^ 6) 
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19. Energy Management Center (Cont'd) 

1 9- E Teacher >tethojd_Bj^k: _ EJ^ientarv Energy E ducation 

Teacher manual designed to aid in presenting the energy program 
to the class. Offers background information relating to the energy 
topics covered in the student nodules A, 3, and C. 

(Grades 4-6) 

20. EXXON 

Public Affairs Department 
P. 0. Box 2180 
Houston, Texas 77001 

20- A E nergy Ou tl ook - 19 77 -1990 (1977) 

Booklet discusses U.S. energy supply and demand. 

(Teacher Information) 

20-B m_ckg^J louse a nd Goofy Explore En ergy ( 19 76) 

Comic book about the adventures of Mickey Mouse and Goofy as 
they learn about energy. 

(Grades 3-6) 

20- C Tommy T s Remar kable wfourney 

Large wall poster describing the steps involved in producing 
gasoline. 

(Grades 4-6) 

21. Federal Energy Administration 

Office of Communications and Public Affairs 
Washington, DC 20461 

21- A Energy Activities w ith E nergy Ant (1976) 

Booklet of activities including puzzles, pages for coloring, 
and games. 

(Grades 2-5) 

22. The Garden Club of America 
598 Madison Avenue 

New York, NY 10022 

22- A T he World Around Yo u : Env ironm ental Education Packet (1980) 

Packet containing general information on environmental subjects 
and related activities for classroom and individual use. 

rnt (Grades.. 



ruuxxc iuiairs uepartrr.en z 
S. Lighting Center 
Danvers, MA 0192 3 

2 3- A Light and Man - Th e Evolution of Lighting 

Wall poster depicting the history of lighting from the early 
street light through lighting of today. 

(Grade 4 and above) 

2 3- B Light and Man - Radiant En ergy 

Pamphlet outlirg research on radiant energy being conducted in 
the areas of infrared, ultraviolet, gro-lux and las?r. 

(Grades 6 and above) 



International Business Machines Corp. 
Armonk, NY 10504 

24- A Anybody Out There Thin k the Energy Crisis is Over ? (1976) 

Reprint from the IBM Employee Magazine, ! 'Think n (Oct/Nov 1976 
issue), on energy conservation in business and industry. 

(Teacher Information) 

24-D Save Y our Ene rg y and Y our Money 

Booklet of Ideas on how to conserve energy in the home. 

(Teacher Information) 



S. C. Johnson & Son , Inc. 
1525 Howe Street 
Racine, WT 53404 

25-A Thc_ Liyln^_\^liinrtj_ Student EnvJ ronment al Education Kit 

Kit Introduce?; the ntibject of ecology ai, environmental awareness 
to students. includes teaching guide, MtudenL booklets, poster, 
and dup I i n\l Lng masters. Film entitled "The Living Planet" may be 
borrowed to accompany Iu&aon. 

(Grades r ) - 6) 



Keep America lie nut I f»i i , Inc. 

99 Park Avenue 

New York, NY 10016 

'6-A (Je::imuntty (J lean-up Campaign Check Mat: 



Sheet \\\v yyulu eommun I t:y ac.L 1 v 1 1 \ en for a clean-up campaign. 



26-B Le af Com p£s_ting Guide 

One sheet; guide for composting, including r' collection and 
storage of leaves and proper treatment of the ,y.. : ^r pile. 

(Teacher Information) 

2 6-C Organizing an AnjL*JLk^^^ with Steel Drums and Pails 

Suggestions on decorating and distributing the proper steel 
arums and pails throughout your community to aid in litter-control. 

(Grades 6 and above) 

2 6- D P oint Po ster 

An 11" x 28" full col:. oster with the slogan "A Five-Point 
Program to Stop Pollution" and the Keep America Beautiful theme 
"People Start Pollution. People Can Stop It." (50c) 

26-E Pollution Pointers for Elementary Students 



Environmental improvement activities for the elementary grades. 
(All elementary grades) 
26-F Your Communitv is an Environmental Resource 



A guide to aid teachers and students in treating their community 
as a living laboratory in which to implement conservation principals. 

(50C) 

All elementary ^riides) 



27. National Aeronautics and Space Administration 
Washington, DC 20546 

2 7- A Improv ing Ou r Environment (1973) 

Pamphlet discusses NASA's environmental effort and the technology 
they are unlng. 

(Teacher Information) 



28. National Coal Association 
Coal Building 
1130 17th Street NW 
Washington, DC 20036 

2 8- A Coal (1979) 

Reprint from the World 13ook Encyclopedia explains what coal is, 
where It wan formed, where it Is found, how it is mined and what 
It's u«ie;; a rv . 

(CrntleH 4-6) 
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29-B The Power of Coal 



Teacher's guide and student tear-out quiz sheets on history, 
mining, marketing and utilization of coal. 

(Grades 4-6) 

29. National Science Teachers Association 
1742 Connecticut Avenue, NW 
Washington, DC 20009 

2 9- A Energy-Environment Source Book (1975) 

Teacher source book for incorporating the subjezt of energy 
into the r.l as s r oom . 

(Grade 6 and above) 

29-B Interdisciplinary Student/Teacher Materials on Energy, the Environment , 
and the Economy: Transportation and the City (1976) 

This booklet consists of learning activities centered around the 
automobile, designed to be incorporated into the U.S. history and 
civic courses. (Teacher's Manual) 

(Grades 4 and above) 



30. North Carolina Department of Public Instruction 
Division of Science Education 
Raleigh, NC 27611 

30-A Crisis Game (1977) 

Energy game with board and directions for 2 to 4 players. 

(Grades 3-6) 

The following manuals (30-B, 30-C, and 30-D) contain activities on 
energy designed to integrate energy conservation education into the existing 
classroom. 

30-B Energy Activities: Making the Most of What We Have - Grades K-3 (1979) 
30-C Energy Ac tivities _; |_ Maki ng the Mo st of What We Have - Grades 4-6 (1979) 
30-D Energy Ac tivities: Making the M ost of What We H a ve - Grades 7-12 (1979) 
30-E Energy Conservation: A So urce Book (1975) 

Suggestions for energy activities in the classroom and school. 

(Grades 4-6) 

2 07 



30-F E nergy A wareness Card Game 

Cards to cut out with game instructions. Game is for 2 to 3 
players. 

(Grades 3-5) 

30 ~ G Environmental Education Instructional Unit: Natural Resources (1973) 

A unit of lessons and activities on conserving our natural 
resources. 

(Grades 4 and above) 

30-H Environmenta l Education In structional Unit: Pollution (1973) 

A unit of lessons and activities on various types of pollution 
problems. 

(Grades 4 and above) 

30-1 Environmental Educ ati on In st ructional Unit: Population (1973) 

A unit of lessons and activities on problems associated with 
large populations. 

(Grades 4 and above) 

30- J Fox City: Environmental. E ducation Game 

Role-playing game involving decision making on energy conservation 
issues in the town of "Fox City." 

(Grades 4 and above) 



Oak Ridge Associated Universities 
American Museum of Atomic Energy 
P. 0. Box 117 
Oak Ridge, TN 37830 

31- A E nergy and the Enviro nment: Citizen's Workshop Handbook (1975) 

Discusses energy needs and environmental problems. Also 
refers to various sources of energy and our energy future. 

(Teacher Information) 

3 1 - B The Graphi te React or - A National Historic Landmark (1975) 

Pamphlet gives a brief history of the graphite reactor in 
Oak Ridge, Tennessee. 

(Teacher Information) 

20c, 



31-C Group Activities: Energy 
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Pamphlet of information on tours through the American Museum of 
Atomic Energy, as well as class activities and demonstrations 
available at the museum to students, 

(Teacher Information) 

31-D Oak Ridge History: Energy 

Pamphlet on the history of Oak Ridge and the energy research 
and development project. 

(Teacher Information) 
3 1 - E Scie : - ne Activities in Energy 

/» series of experiments ranging from simple to complex v;hich 
illustrate principals and problems related to energy and tu the 
development, use and conservation of the different forms. 

(Teacher Information) 

3 1 - F Spend a Day vlth the American Mu seu m of Atomic Energy 

Gives information on what is available for class field trips 
to the museum, and how teachers can make arrangements for trips. 

(Teacher Information) 

31- G T he Subject is Energy - Secondary Level Activities 

Pamphlet of suggestions for energy activities Jr. High and 
High School students can do before their visit to the American 
Muep.uin of Atomic Energy. (Possibly suitable for 6th grade.) 

(Teacher Information) 

32. Oregon State Department of Education 
942 Lancaster Drive, NE 
Salem, OR 97310 

32- A Energy C risis Teac hing Res ources (1974) 

Teaching ideas and general information about the energy crisis, 

(Grades 1 - 12) 
32-B A Handbook of Environme nt al^ Encounters (1973) 

Resource guide for teachers for use in the development of 
attitudes for a quality environment. 

(Grades 4 and above) 

20j 



8th and Union 
Bloomington, IN 4 7402 

3 3- A Energy jjhj^j^j^q^l g and Practices (1980) 

Booklet on energy conservation and education, a-,d introdud 
the subject into the classroom. 

(Grades 'i - 6) 

34. Reynolds Aluminum Recycling Co: any 
Richmond, VA 23261 

3 4- A Mjjcjiaej^^c7cl_ e Comic Book (1980) 

Comic book on children learning all about recycling with 
Michael Recycle. 

(Grades 2 - 4) 



35. Sears, Roebuck & Company 

Consumer Information Services 
Department 703 - Public Relations 
Sears Tower 
Chicago, IL 60684 

35- A The Energy Crisis in t he Classroo m (1974) 

Reprint from the Kaleid o scope . A unit on energy conservation 
with activities and lessons. 

(Grades 6 and above) 



36. Shell Oil Company 
One Shell Plaza 
Houston, TX 77002 

36-A Let's Co llect Rocks and Shells (1979) 

Booklet explains all about rocks and shells and how to start 
collecting them. 

(Grades 3-6) 

36-B Shell' s Wonder ful World of Oil (1975) 

Pamphlet gives facts about oil, its origin, drilling process, 
production, transportation, manufacturing, distribution and research. 

(Teacher Information) 
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jt>. sneii uil company t cont'd; 

36-C The Story of Petroleu m (1978) 



Booklet traces the development of oil and gas, and focuses on 
the people who make up the multifaceted oil industry. 

(Teacher Information) 



37. The Soap and Detergent Association 
475 Park Avenue, South 
New York, NY 10016 

3 7- A Soaps, Detergents and the Environment 

Filmstrip with cassette introducing basic facts about soaps and 
detergents, and environmental concerns. 

(Grades 6 and above) 



38. Standard Oil Company 
Teaching Aids 
P. 0. Box 5910-A 
Chicago, IL 60680 

38- A Living With Energy 

Activity guide on conservation of energy, effective ways to 
use anergy, and the search for energy solutions. Contains 5 spiri 
duplicating masters. 

(Grades 5-6) 



39. Tennessee State Department of Education 
112 Cordell Hull Building 
Nashville, TN 37219 

Activities and Resources for Teaching Environmental Educati on, K-12 
(1978) 

Book illustrates sample activities for teaching environmental 
education and serves as a resource guide for obtaining and developing 
additional activities. 

(Teacher Manual, Grades K-12) 

39- B Environmental Educat ion^.* Tennessee: A State F lan for Cooperation 
by Joe Minor 

Outlines services and resources available to the public schools, 
and suggests ways in which existing organizations may contribute 
toward improving environmental education programs. 

(Teacher Information) 
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40- A Electric S avings (1979) 

A pamphlet of practical ways to help lower your electric bill. 
(Teacher Information) 
40-B Energy Activit ies: A Station Approach 

Folder of activities to develop awareness of present energy 
problems and energy conservation ethics. 

Also available from the following address: 

Assistant Chief of Recreation 

Interpretation and Environmental Educ. 
Land Between the Lakes 
Golden Pond, KY 42231 

(Grades 4-6) 

40- C Mini-Poster Series - Earth Day 1 80 

Posters with activities listed on the back about subjects 
such as recycling, water, wildlife, energy, solar energy, etc. 

(Grades K and above) 



41. Texas Education Agency 

DiviF.ir 1 * f Curriculum Development 
20 1 l ' Zic 1 snth Street 
Aur^s I'sao 78701 

4 1- A Outdoor Education - A Guide to Site Planning and Implementation of 

Programs (1976) 

Teacher guide for developing activities for education in the 
out of doors. 

(Grades 3-9) 

42* IKS. Department of Agriculture 
Forest Service 
Washington, DC 20250 

42- A Investigating Your E nviro n ment: Teaching Materials for Environmental 

Education (1978)' ~ 

Lesson plans and activities which involve the student in 
collecting, recording and interpreting data on their surroundings. 
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Soil Conservation Service 
Information Division 
Washington, DC 20250 

4 3- A E nvironmental Education In Action I (1973), and 
Enviro nmental Educati on in Action II (1975) 

Reprints from ''Soil Conservation" magazine of articles on what 
is taking place in different parts of the country with environmental 
education. 

(Teacher Information) 

43-B Outdoor Classrooms on School Sites (1972) 

Booklet for use in developing and using outdoor classrooms on 
school sites of all types and sizes. 

(Grades 1 - 6) 



44. U.S. Department of Energy 
Office of Consumer Affairs 
Washington, DC 20585 

4 4- A Energy Activities with Energy Ant 

A workbook of activities to tell children about energy and how 
to use it wisely. Includes pictures to color, games, riddles, cut- 
outs, crossword puzzles and more. 

(Grades 1 - 4) 

44-B H ow We Make Energy Work: Grades 4, 5, and 6 Science (1980) 

Teacher manual and activities divided into 4 units of 2 to 4 
lessons each on the basic concepts of energy. 

(Grades 4-6) 
44-C Put the S u n to Work To day (1978) 

Booklet explains the different solar heating systems and how 
solar energy can be used to produce electricity and fuels. 

(Tear^or Information) 

44~D Science Activi t es i n Energy* 
through 

I Series of 6 packets of simple experiments which Illustrate 

principals and problems related to various forms of energy. Each 
packet listed below is on one specific aspect of energy. 

44-D Chemical Energy 44-G Solar Energy 

44-E Conservation 44-H Solar Energy II 

44-F Electrical Energy 44-1 Wind Energy 

(Grades 3 and atove), 

o 
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v/.w. wcpai LiuenL ui energy cont'd; 
44- J Ti ps for Energy Savers (1978) 

Booklet of ideas and suggestions on how to save energy and 
money at home, on the road, and in the marketplace. 

(Teacher Information) 

44-K Your Energy World (19 78) 
through 

N Following are four kits for classroom use on energy conservation. 

44-K Your Energy World : Energy Overview - Unit One 

Kit contains six activity masters and teacher guide. 
It is an overview of energy definitions, energy resources, 
and possible energy problems. 

(Grades 4-6) 

44-L Your Energy World: Transportation, The Energy Eater - Unit Two 

Kit contains four activity masters and teacher guide. 
This unit assists in student awareness of the portion of the 
total energy consumption by transportation. 

(Grades 4-6) 

4 4-M Y our Ene rgy World : Energy Use in Homes and Stores - Unit Three 

Kit contains four activity masters and teacher guide. 
This unit consists of energy-saving tips that children can 
put into practice and can share with parents. 

(Grades 4-6) 

4 4-N Your Energy World: Schools Can Conserve Too - Unit Four 

Kit contains four activity masters and teacher guide. 
Each activity is part of a simulation in which the students 
assume the roles of adults in their school system and community 
to put energy conservation plans into action. 

(Grades 4-6) 



U.S. Department of Energy 
Technical Information Center 
P. 0. Box 62 
Oak Ridge, TN 37830 

45-A Atoms on the M ove: Transporting nuclear Material by Joseph Dukert 
(1975) 

Booklet on radioatt: Lv» material and what is involved in moving 
these materials ben/oen sji/es. 



<o. u.b. Department or tnergy 

Technical Information Center (Cont'd) 



45-B Award Winning Energy Education Acti vities (1977) 

Booklet describes teaching ideas and classroom activities which 
were the winning entires to the NSTA Teacher Participation Contest 
conducted in the spring of 1976. 

(Teacher Information) 

45-C Creating Energy Choices for the Future: A Summary of the National 
Plan for Energy Research, Development and Demonstration (1975) 

Booklet highlights and explains the 1975 National Energy Plan. 

(Teacher Information) 

45-D Easy Energy Reader S eries_ (1980) 
through 

G Following are four books explaining energy concepts in an easy to 

understand format. 

45-D Book I - Easy Energy Reader: What is Energy? 

Book I discusses what energy is, energy sources, how energy 
is stored, and how it is transported. Contains glossary of 
terms. 

(Grades 4-6) 

45-E Book II - Easy Ener^ Reader: History of Energy 

Book II discusses the history of energy and how it has 
come to play such an important role in our daily lives. 
Contains glossary of terms. 

(Grades 4-6) 

4 5 - F Book III - Easy Energy Reader: What Can We Do Right NovJ 

Book III analyzes the causes of the nation's current 
energy related problems and offers possible solutions. 
Contains glossary of terms. 

(Grades 4-6) 

45-G Book I V - Easy Energy Reader: Energy - Wh at About the Future? 

Book IV provides an insightful look at future technology. 
Contains glossray of terms. 

(Grades 4-6) 
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u.J). Department of Energy 

Technical Information Center (Cont'd) 

45- H The Energy ChaUejigg 

An activity master program about our energy past, present and 
future. Covers all energy sources. 

(Grades 4-8) 

45- I Energy Conv ersio n, Storage and Tra nsmission (1976) 

Pamphlet explaining useful and efficient ways energy can be 
conver d, stored and transmitted from power plants to major consump- 
tion as. 

(Teacher Information) 

4 5- J The Energy Dome: S oc ial Studies Packet - Grades 4, 5, 6 (1980) 

Book consists cf teacher and student guides - 4 units of 2 to 3 
lessons in each unit cn energy production and use. 

(Grades 4-6) 

45-K The Ene rgy Fiicuce Today: Grades 7, 8 , 9 Social Studies (1980) 

Book consists of teacher and student guides - 4 units of 2 to 3 
lessons each dealing with energy use and the prospects for the future. 

(Grades 6 and above) 

45-L An Energy History of the United States - Grades 8-9 (1978) 

Source book for teachers with lesson plans and activities, 
plus student handouts on the history of our transformation from wood to 
coal to oil during the past two centuries. 

(Grades 7 and above) 

45-M E nergy S torage by William W. Eaton 

Pamphlet outlines some of the most promising new methods for 
storing energy. 

(Teacher Information) 
45-N Energy Technolog y (1976) 

Pamphlet outlines some of the present known sources of energy. 

(Teacher Information) 
45-0 Energy Trails Volume 1 



A guide to energy sites, power plants, science museums, etc. 
in the northeastern states. 



U.S. Department of Energy 

Technical Information Center (Cont'd) 



45-P Energy Transit ions in U.S. History (1979) 

Gives students an understanding of the influence that each source 
of energy has on the culture and the impact of energy change. The 
physical properties of wood, coal and oil are studied. 

(Grades 6 and above) 

45-Q Fact sheet - NST A (19 77^ 

The following fact:-- ■ * aLve definitions, general information, and 
technological and environmental pros and cons. 

I. Fuels from Plants (Bioconversion) 
. 2. Fuels from Wastes (Bioconversion) 

3. Wind Power 

4. Electricity from the Suu I (Solar Photovoltaic Energy) 

5. Electricity from the Sun II (Solar Thermal Energy Conversion) 

6. Solar Sea Power (Ocean Thermal Energy Conversion) 

7. Solar Heating and Cooling 

8. Geothermal Energy 

9. Energy Conservation:' Homes and Buildings 
10. Energy Conservation: Industry 

II. Energy Conservation: Transportation 

12. Conventional Reactors 

13. Breeder Reactors 

14. Nuclear Fusion 

15. New Fuels from Coal 

16. Energy Storage Technology 

17 Alternative Energy Sources: Environmental Impacts 
isl Alternative Energy Sources: A Glossary of Terms 
19. Alternative Energy Sources: A Bibliography 

When ordering any of the above factsheets, please include the 
number immediately preceeding the title. 

(Teacher Information) 

45-R GeojJ^nnal^ J^P-filX ( ig 80) 

Pamphlet oi.L lines whore geothermal is found in the United States, 
how it generates electricity, and its environmental and economic 
considerations. 

(Teacher Information) 

A 5 - S Ge_ othermol J2n gVBX-JS 1 . - d ~ Ouj_En vir^ment 

Brochure on geothermal resources and environmental issues. 
Opens out to display a large geothermal poster. 

(Crades 5 and above) 
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U.S. D apart merit --f Erie rev 

Technical Information Center (Cont'd) ' 

45-T Geotherm al Energ y: Teacher Guide_ and Stud ent Worksheets 

A junior high school, two day course. First lesson is entitled 
Heat Within the Earth. The second lesson is Geothermal Energy, 
Nature 1 3 Boiler. 



(Grades 7-9) 



45-U Heat ed Water from Po wer Pl ants (19 75) 



Pamphlet discusses the problems to aquatic life when heated 
water is discharged in large quantities into lakes, bays and streams. 



(Teacher Information) 



45- V High L e vel Radioactive Wastes from Nuclear Power Plants (1976) 

Pamphlet explains nuclear fuel reprocessing, ERDA 1 s plan for 
storing waste and experience in handling radioactive waste. 



(Teacher Information) 



45 W 7nterd_l_c_ip.li /;:■> .y /. ' ad ent/Teache r Materials in Energy, the Environ- 
through L and the Economy - T each -jr I; anual/ S tudent Guide 



Z 



45-W Ener/,- and Tr ^ispcrtation - Grade 3 (1979) 

Lesson plans and activities designed to develop a 
conscious appreciation of the variety of transportation modes 
and of the ways that modern transportation systems affect 
our world. 



45-X Networks - How Energy Links People, Goods and Services - 
Grades 4 and 5 (1980) 

This unit consists of lesson plans and activities for 
investigating a simple energy network and making analogies 
with similar mutually supporting energy networks. 

45-Y T wo Energy Gulfs - Grades 6 and 7 (1980) 

Lesson plans and activities on energy and the people 
who live in two oil producing regions of the world - the 
Persian Gulf and the Gulf of Mexico. 

Mathematics in Energy - Grades 8 and 9 (1979) 

Lessons and activities to aid students in learning 
important math skills along with important quantitative 
facts on energy. 
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'•5, U.S. Department of ?'■ ,v 

Technical j.nf ormat u .. Center (Cont'd) 

45-AA Providing ^rj^.pci^ V. \ \ ' c i en_ev AlJL L l r i L ^ (1980) 

Teacher Cui.de, Student Workbook, and basic manual in three 
separate parts uive books total). The three Manuals aru titled 
as foilous: 

1 Understa nding and Prac ti cing Energy Conservation in Buildings 
1 1 • .5? ^erir^ijig_j\no unt of Energy Lost or Gained in a Building 
III. Det.erinini ng Which Practices are Most Efficient and I nstalling 
Materials 

This is a training program designed to educate students in the 
fundamentals of conserving energy and to provide for developing skills 
needed in the application of energy-saving techniques that result 
in energy efficient buildings. 

(Grade 7 and above) 

45-BB Solar Energy (1978) 

Pamphlet on uses of solar heat such as for heating and cooling, 
and heat for industrial and agricultural use. Also discuses wind 
and water power™ 

(Teacher Information) 

4 5-CC So lar Energ y for Agr icul ture and I ndustry (1978) 

Pamphlet discusses how energy from the sun can aid agriculture 
and industry. 

(Teacher Information) 

45-DD Transportation an d the City: Grades 8 and 9 (1979) 

Teacher manual and student guide. This unit outline? the 
reasons for the decline of the small towns as a result ot the 
automobile, and the growth of suburbs and their effect on the city. 

45-EE U.S. Energy Options (1976) 

Pamphlet discusses what the United States can do to supply its 
ever- increasing demand for energy in the future, outlining near and 
long-term options. 

(Teacher Information) 



46. U.S. Environmental Protection Agency 
401 M Street, SW 
Washington, DC 20460 

46-A Acid Rain: The Time to Act is Now (1980) 



Comments by Douglas M. Costle in pamphlet form on hat is 



239 

4t>. U.S. Environmental I'ivuvluv. A ;ency Cont'd) 
46- A (Con t 1 d ) 

kK '1 U '" ul *; ;: \ ;;H;rU ' i! 111 fleets of acid rain, and how EPA 

is mvol Vl'lI in c he prob 1< 

^ T u a c i : e r In : o rm a l i o n ) 

46 " B J.27AJ^JliL^„Bo_tu^r iI>iaUh_ A ind Regulatory Reform (1979) 

Booklet on the part EPA is playing in solid waste disposal by 
iactories, control of hazardous waste, prevention of the release of 
toxic chemicals, noise, air and water pollutL . recycling, and 
working with other agencies. 

^ Teacher information) 
46- C Cl eaning the Ai r ( 1 9 7 a ) 

Booklet describing EPA's program for air pollution control. 

(Teacher Information) 

4 6- D C ommon Environ ment al Terms ( 19 7 7) 

Booklet composed short definitions of common environmental terras. 

(l-ricU.s 5 and above) 

46-E Environmental Ex change - A Beginnin g: Pro ^ i de bt's Envi - onmental Merit 
Awards Program (19 76) . . - 

Booklet summarizing a sample of various s hcol and youth group 
environmental projects which were submitted ,to the President's 
Environmental Youth Awards Program. 

(All grades included) 

46-F EP A Journal Reprin t: Earth Da;^JjQ (4/1980) 

Short articles on people involved in all aspects of protecting 
the environment. 

(Teacher Information) 
46-G EPA.jQ}L r Il5?A AqP. ritl t: E nergy an d the Environment (4/ 1979) 

Several articles on subjects about energy -luding energy 
resources in gas, solar, wood, etc. Includes urination on TVA 
(Tennessee Valley Authority). 

(Teacher Information) 
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46. U.S. Environmental Protection Agency (Cont'd) 

46-1! EPA Journal Reprint: T hc_F.nv i rc nmentalists (10/1978) 

Short essays on environmental problems by the leaders of environ- 
mental conservation groups. 

(Teacher Information) 

46-1 EPA Journal R epj^nXLj^yAl£D ment: and the Law ( 6 / 1980) 

Articles on legal aspects of environmental pollution. 
(Teacher Information) 
46-J EPA Journal Rpprint: The Federal E ffort (9/1980) 

Articles on the federal government's involvement in environmental 
efforts. 

(Teacher Information) 

46-K EPA Jour nal Reprint: L and_ a r^Ihe_Environment (7-8/1980) 

Articles on soil conservation and farmland, the American 
Indians (the first environmentalists), energy from biomass, and 
EPA's soil research laboratory. 

(Teacher Information) 

46-L EPA jfauraaj L^Jjoisej^ (10/1979) 

This issue reviews the battle against noise at home, work, 
and on the streets. 

(Teacher Information) 
46-M FP A Journal Reprint: Sp-ipnre and the Future (10/1980) 

Short articles on such subjects as EPA's involvement in air 
pollution, EPA's role at Three Kile Island, EPA's environmental 
monitoring systems laboratory, and the Science Advisory Board. 

(Teacher Information) 
46-N EPA Journal Reprint: Yea r of the Coast (5/1980) 

Articles on the dew I -.'„: of, and environmental threats to, 
the U.S. coastal areas. 

(Teacher Information) 

46-0 EPA: Protec ti ng Our Environment (3/1977) 

Booklet gives an overview of the functions of the EPA as 
related to cleaning up and preventing pollution. 

(Teacher Information) 
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46. U.S. liuvironmental Protection Agency (Cont'd) 

4 6 - P Hazar dous Wast e: No C^u ic k_ Winners (1980) 

Pamphlet on speech made by Thomas F. Williams, Deputy Director, 
Office of Public Awareness, EPA, on PL 94-580 (The Resource Conserva- 
tion and Recovery Act). This speech was presented at a conference 
on the disposal and shipping of radioactive and toxic chemical wastes. 

(Teacher In format ion) 

46-Q Is Youi Drink ing Water Safe? (197 7) 

Pamphlet discusses U.S. government programs set up to ensure 
safe drinking tfater in America. 

(Teacher Information) 

46-R Pollution and Your Health (1976) 



Booklet focuses on air, water and noise pollution, the problems 
of solid wastes, pesticides, and their effects on health. 

(Teacher In format ion) 

46-S The Quality of Drinking Wate r (197 7) 

Booklet gives facts regarding public drinking water and its 
use, and information on federal regulations of drinking water. 

(Teacher Information) 

46-T Solid Waste Management: Recycling and the Consumer (1974) 

Booklet details what materials are recyclable and which ones 
are not, and what the consumer can do. 

(Teacher Information) 
46- U The Toxic Substances Control Ac t (1977) 

Booklet contains information on the Toxic Substances Control 
Act which authorizes EPA to obtain data on matters concerning 
chemical substances and mixtures and, if warranted, to regulate 
the manufacture, processing, distribution, and disposal of a 
chemical. 

(Teacher Information) 

46-V W omen and the Environment - Women as A&entg of Change (1977) 

Pamphlet on the various roles women are engaged in in protecting 
and changing the environment. 

(Teacher Information) 
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46, U.S. Environmental Protection Agency (Cont'd) 

46-W Working Togethe r (19 79) 

Pamphlet outline* how five agencies are working together to 
improve health and safety. Also included is a list of regional 
office addresses: (1) U.S. Consumer Product Safety Commission, 
(2) U.S. Environmental Protection Agency, (3) Food and Drug Adminis- 
tration, (4) USDA Food Safety and Quality Service, (5) U.S. Department 
of Labor, Occupational Safety and Health Administration. 

(Teacher Information) 



47. U.S. Department of the Interior 
Washington, DC 20240 

4 7- A A Better Place to Be: A Guide to Environmental Learning in Your 
Classroom (1974) 

This booklet contains classroom activities and ideas on a 
variety of subjects dealing with the environment. ($1.25 each) 

(Grades 3-7) 

4 7- B Int erior's Role in Energy and Resources 

Pamphlet telling about the Department's role in various 
research and development aspects of energy. 

(Teacher Information) 



48. U.S. Department of the Interior 
Fish and Wildlife Service 
Washington, DC 20240 

48-A We Can Help; Environmental Educational Teaching Resources (1975) 
through 

L The following are folders by topics containing activities for 

grades 4, 5 and 6 (Level I). Also available are Level II topics 
for grades 7 through 12. 

48-A Careers 

48-B Fish Hatcheries 

48-C Insects and Plants 

48-D Muskrats 

48-E Old Ponds and Young Ponds 

48-F Plants and Places 

48-0 \ Population of Pocket Gophers 

48-H Snow Depth and Snow Melt 

48-1 Snow Temperature 

48-J Social History Cemetary Study 

48-K Water Flow and Impoundment 

48-L Wildlife/Wildlands Photography 
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' 49. U.S. Department of the Interior 
Bureau of Land Management 
Washington, DC 20 1W 

49- A •Vy,j\l , . l 14il^. °. u . : . iN n _ ^ n v 4 ^onmentji 1 S_t udy Guide (1971) 

Book ol activities tor the classroom and schoolyard, the town 
and natural areas. ($1.50 each) 

(Grades 1 - 6) 



SO . U.S. Dop a c tmen t of t ho In t e r L o r 
Bureay o. Mines 
4800 Korbes Street 
Pittsburg, PA 

5 0- A Ab an d one d i ; o a I -M L n c d L. i ads 

Booklet outlining the nature, extent and cost of reclamation 
of land abandoned alter being mined for coal. 

(Teacher In f orma tion) 

5 0- B Con 1_ Jjoducl^ Tree 

Black and white poster (lOV by 12") showing products obtainable 
from coal. 

C Grades 6 a n d ab o v 2 ) 

i> 0 - C For the P e op. 1 e 

Booklet out Lining some of the research projects the Bureau of 
Mines is involved with. 

(Teacher Information) 

5 0- D Minera l Facts and Prob lems 

Individual chapters available on approximately 90 minerals at 
a minimal cost. Write for the mail order form. Some energy or 
environmental related chapters are: 

Aluminum 45c Lead 45c 

Anthracite 35c Natural Gas 55c 

Bituminous Coal 40c Petroleum 60c 

Hydrogen 40c Shale Oil 60c 

Iron Ore 45c Uranium 60c 
Iron and Steel 65c 

' 50 ~ E The Petroleum Tree 

Black and white poster (10^ n by 12") showing products obtainable 
f rom crude oil. 
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50. U.S. Department of the Incc-rior 
Bureau of Mines (Cont'd) 

50- F To SjWe t .h o_ 1 .;iiu! 

Pamphlet outlining sor. t ways the Bureau of Mines is combating 
environmental damage from ...inLns operations. 

( T e a c h e r Info rm a t i o n ) 



51. U.S. Department of the Interior 
Bureau of Reclamation 
Washington, DC 20LI4U 

51-A Conservat ion and F_ii 1_! _ lit L U i^.tj^L JiL ^j! 1 !^ 

Large i-vld-out wall poster depicting the various uses for, 
and means of transporting water. 

t Grades 4 and above) 



52. University of Tennessee at Knoxville 
The Energy Education Program 
324 Hens on Hall 
Knoxville, Tennessee 57916 

5 2- A Energy Educ ation i s Basic (19 80) 

A manual of lessons and activities to acquaint students with 
various forms of energy - how they are produced, consumed and 
conserved. This manual may be used in conjunction with a series 
of television programs through WSJK-TV in Knoxville, Tennessee. 



53. Virginia Division of Litter Control 

Department of Conservation and Economic Development 
1215 State Office Building 
Richmond, VA 23219 

53-A L itter Control P ro J^ct^ujjie_ fgr Elementary Sch ool Teachers (1978) 

Guidebook of home, classroom, and school-wide activities on 
litter control. 



(G-ades K - 6) 



53-B Operation Waste Watch (Phase 11) (1979) 



through 
H 



A series of seven sequential learning units of activities which 
address the subjects of litter control and solid waste management. 
Each learning unit is designed for a specific grade level. 
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53. Virginia Division of Litter Control (Cont'd) 

53-B Each unit (in booklet form) is .listed separately below, 
through 

H (Cont f d) 53-B Kindergarten: Natural and Man-Made Waste 

53-C Level 1: Waste Out of Place 

53-D Level 2: Litter Pollution 

53-E Level 3: Trash Trends 

53-F Level 4: Let's Waste Less Waste 

53-G Level 5: Trash Treasures 

53-H Level 6: Community Solutions for Solid Waste Pollution 



54. World Book Encyclopedia 
Merchandise Mart Plaza 
Chicago, IL 60654 

5 4-A R arth : Our Res t less Blue Planet 

A fold-out learning guide on where to find information about the 
earth in the World Book Encyclopedia. 

(Grades 4-6) 

54-B The Energy Probl em (1976) 

A fold-out learning guide of where to find information on energy 
in the World Book Encyclopedia. 

(Grades 4-6) 



55. Xerox Corporation 

Xerox Educational Publications 
Education Center 
Columbus, OH 43216 

55-A You and Your Environme nt (1971) 

Teacher guide to lesson plans and activities aimed at building 
attitudes and offering an overall picture of ecology to students. 
Part I includes information for basic understandings of interrela- 
tionships, diversity and adaptation of living things. Part II 
adds webs, cycles and chains. 



(Grades 4-7) 
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SELECTED INFERENCES LISTED BY SU3JECT 



ALUMINUM 

(see Recycling) 
CHEMICAL ENERGY 

19-3, 1}-E, 44-D, 51-A. 

See als>: Fuel Cell, Hazardous Waste Materials and Toxic Substances. 

COAL 

(see Fossil Fuels) 

ECOLOGY AND ENVIRONMENTAL AWARENESS 

14-A, 15-A, 15-B, 15-C, 16-A, 17-B, 17-C, 18-C, 22-A, 25-A, 26-B, 26-E, 26-F, 

26-G, 27-A, 31-A, 32-B, 37-A, 29-A, 39-A, 39-B, 40-C, 41-A, 42-A, 43-A, 43-B, 

44- K, 45-Q, 45-S, 46-D, 46-E, 46-F, 46-G, 46-H, 46-1, 46-K, 46-N, 46-0, 47-A, 
48-A through L, 49-A, 50-A, 55-A. 

ELECTRICITY 

2-A, 10-3, 12-A, 18-B,- 18-E, 18-F, 19-B, 19-C, 18-E, 20-A, 20-B, 29-A, 30-C, 
30-D, 40-A, 44-A, 44-B, 44-F, 44- J, 44-K, 44-L, 44-M, 44-N, 45-D, 45-E, 45-1, 

45- X, 45-AA, 5 2-A. 

ENERGY CONSERVATION 

2-A, 11-A, 17-G, 18-B, 19-A, 19-C, 19-E, 22-A, 24-3, 30-B, 30-C, 30-D, 30-E, 
30-F, 30-G, 30- J, 32-A, 35-A, 38-A, 40-A, 40-B, 44-A, 44-E, 44-K, 44-N, 45-H, 
45-K, 45-Q, 45-Y, 45-AA, 46-G, 46-J, 47-A, 51-A, 5 2-A, 53-A. 

FOSSIL FUELS (General) 

2-A, 5-A, 10-B, 12-A, 19-C, 19-D, 20-B, 21-A, 29-A, 30-D, 31-G, 35-A, 38-A, 
39-A, 44-A, 44-B, 45-N, 45-X, 45-DD, 47-B, 50-A, 52-A. 

COAL 

20-A, 28-A, 28-B, JO-B, '30-C, 45-D, 45- J , 45-K, 45-P, 45-Q, 45-EE, 
50-A, 50-B, 50-C. 

NATURAL GAS 

4-A, 4-B, 5-A, 5-B, V" 3-D, 5-E, 5-F, 20-A, 36-C, 44-K, 45-E, 45-EE, 
50-A. 

PETROLEUM (Oil) 

8-A, 9-A, V-B, 9-C, 9-1), 9-E, 10-A, 10-D, 20-A, 20-C, 36-B, 36-C, 44-K, 
45-J, 45-P, 45-Y, 45-CC, 45-EE, 50-D. 
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FUEL CELLS 

5-B, 5-D, 1G-H, 18-A. 
CEOTHERMAL ENERGY 

2-A, 10-B, 18-A, 20-B, 29-A, 30-C, 31-A, 35-A, 45-G, 45-H, 45-::, 45-Q , 45-R, 
45-S, 45-T, 47-B, 51-A. 

HAZARDOUS WASTE MATERIALS 

13-B, 43-V, 46-B, 46-P. 

HISTORY OF ENERGY 

5-A, 5-C, 19-B, 19-D, 19-E, 20-5, 23-A, 23-3, 45-E, 45-H, 45-L, 45-P , 46-1. 
HYDROELECTRIC POWER 

2-A, 10-B, 12-A, 38-A, 47-B, 51-A. 
INSULATION 

19-C, 19-E, 35-A, 40-A, 44-M, 45-AA. 

LITTER CONTROL 

22-A, 26-A, 26-C, 26-^, 47-A, 53-A through H. 
See also: Solid Waste. 

MECHANICAL ENERGY 

19-B, 19-E, 45-D. 
NATURAL GAS 

(See Fossil Fuels) 
NUCLEAR ENERGY 

10-B, 11-A, 12-A, 13-A, 13-B, 13-C, 13-D, 13-E, 13-F, 18-D, 19-B, 19-E, 20-B, 

30-C, 31-A, 31-B, 31-C, 31-F, 31-G, 38-A, 44-A, 44-B, 45-A, 45-G, 45-H, 45-J, 

45-K, 45-N, 45-Q, 45-V, 45-EE, 46-G, 46-M, 46-P, 52-A. 

OCEAN/TIDAL ENERGY 

2-A, 18-A, 31-A, 45-G, 45-Q. 
PETROLEUM (Oil) 

(See Fossil Fuels) 
POLLUTION (General) 

18-C, 19-D, 19-E, 26-D, 26-E, 30-H, 32-B, 45-R, 46-B, 46-F, 46-1, 46-0, 47-A, 
49-A, 50-F. 
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POLLUTION (Cont'd) 
AIR POLLUTION 

6-A, 6-B, 6-C, 18-C, 22-A, 27-A, 29-A, 44-K, 46-A, 46-C , 46-1, 46-M. 
LAND POLLUTION 

(See Litter Control and Solid Waste) 
NOISE POLLUTION 

26- ! ? , 27-A, 30-H, 46-L. 
WATER POLLUTION 

29-A, 30-H, 30-J, 32-B, 45-U, 46-A, 46-K, 46-S , 46-Z. 
POPULATION ' 

25-A, 30-1, 30-J, 39-A, 49-A. 
RECYCLING 

2-A, 3-5, 3-C, 7-A, 12-A, 18-C, 22-A, 25-A, 26-F, 27-A, 30-H, 34-A, 35-A, 39-A, 
40-C, 45-E, 46-B, 46-F, 46-T. 

SOLAR ENERGY 

2- A, 3-B, 10-B, 12-A, 18-A, 18-B, 19-C, 19-D, 19-E, 20-B, 21-A, 22-A, 30-C , 
31-A, 31-C, 31-F, 31-G, 35-A, 38-A, 39-A, 40-C, 44-A, 44-B, 44-C, 44-G, 44-H, 
45-J, 45-N, 45-Q, 45-AA, 45-B3, 45-DD, 45-EE, 46-G, 46-J, 51-A. 

SOLID WASTE 

14-A, 18-A, 18-C, 32-B, 45-H, 45-Q, 46-B, 46-L, 46-0, 46-T, 47-A, 53-B through 
H. (See also Recycling and Litter Control) 

SYNTHETIC FUEL 

20-A, 45-Q, 45-EE. 
TIDAL ENERGY 

(See Ocean/Tidal Energy) 
TOXIC SUBSTANCES 

17-A, 22-A, 46-B, 46-N, 46-P, 46-U. 
TRANSPORTATION 

3- B, 12-A, 25-A, 27-A, 29-A, 29-B, 30-1, 32-B, 40-C, 45-A, 45-D, 45-J, 45-L, 
45-Q, 45-W, 45-BB, 45-DD, 46-1. 

WIND ENERGY 

10-B, 18-A, 20-B, T1-A, 18-A, *a~t f 45-r,, 4 ?-BJ5 f 45-CC, 45-Q. 52-A. 
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SELECTED IJULTIDISCIPLINARY REFERENCES 



math, social studies, history, language arts, art, etc. s__e.ce, i. 



35-A U 3Q A ; : /7 A n °;; A ' 22 "^ 3C_B - 30 ~ C; 3 °- D > 30 " G > 30-H, 32-B, 

35 A, 39-A, 41-,,. 44- B , 44-.J, 45-H, 45--J, 45-K, 45-L, 45-P, 45-W, 45-X, 



45-Y, 45-Z, 45-CC. 45-dd. 



53-A. 
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